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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new ^ 

sulfonyldiazomethane compound excellent in solubility, / ^^Bo^&i^-RS ) i 
preservation stability and coatability and useful for a * \ T / m 

photic acid generating agent suitable for a chemical 
amplification-type resist material excellent especially in 
resolution and pattern profile shape and hardly causing 
foreign matter after development and delamination. 

SOLUTION: This new compound is represented by Jit / Sl1 J * 

formula I [R1 is a (substituted) 1-1 0C alkyl or a 
(substituted) 6-1 4C aryl; R2 is a 1-6C alkyl; G is S02 or 
CO; R3 js a (substituted) 1 —1 0C alkyl or a (substituted) 

6-1 4C aryl; p is 0 to 4; q is 1 to 5; 1<p+q<5; n is 1 or 2; rtowuc in 

m is 0 or 1; n+m=2], e.g. bis(4- 

methylsulfonyloxyphenylsulfonyDdiazomethane. The 

compound of formula I is obtained by employing a (R * ;p 

compound of formula II and a compound of formula HI (X / >=k \ / \ 

is a halogen) as starting substances and diazotizing a w^k*-^^^^™' \ fa W 

compound of formula IV, obtained via an intermediate 

compound, with p-toluenesulfonyl azide, p- 

dodecylbenzenesulfonyl azide or the like under a basic condition. 
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^^>, (4- (n -r^>X;U*x;U**.5^) 7xX 
J^X;U^XJU) (4 - t e r t - Zf^)Vy xXJU^;|/tH 
50 x;U) i?7*/*9>. (4- (n-7 r ^>X;i/^XJU^ 



(10) 

17 

7 x.~)\,X)V*~M (4-ter t-^h + y 
[0 0 4 8] JfeK, *5B9I<!>HKa (1) T^^n^fk 

[0049] *%w<D-f®jZ, (i) t^snsxw- 
(i) T^$nsx;w^-;i/>?7\/^^>«, 

< 1 > (A) *r«&S#l 

(B) BCfpjBTTW U8»*C»f «»)WtW»t 

-rzmm 

(C) ±E-«SC (1) T«Sns*»IMB»K:J:0» 
<2>5(C 

(D) ttJt«BRWfcckOllt»*"r*J:E-jtt« (1) 
K»©*»»*JW**trci:*W«tr*<l>B««> 

fc^mtsxitm \/V7s htm 

<3>Il: 

(e> mnftm^Tfr* vmmmzMir%mm&&&ik 

tZft^m 3 , ■ 0 0 0 &LT<Dik&® 
*%tSC£Zftmt-?2><l>, <2>iB«^fb^iitS 

<4>&\Z 

if) (k«tt»«p«i 

<5>Xfc 

(G) *«MI** 
^^tPr < h^^@S[ch-r^><l>-<4>B2«(7)fb^ti^ 

<6> (A) «r««n 

(H) 7;P*iJi5I«tt«HIB 40 

(O ±ia-©s: (i) T«an**»«BH»^<kou 

<7>Kfc±B (D) *#*jMr££«Wt*<fc-r*<6 

<8>Klc±B (F) *#t*trct**«4:-r*<6 
>, <7>B«OftS*»«**HU^h*t» 
<9>li: 

(J) »fi2, 5 0 0«TO7^*UTOttfb^« 50 



^2 0 0 1 - 5 5 3 7 3 
C <t 6«f» <hT* < 6 >-< 8 >E«Offc¥if« 

[0 0 5 0] (A) «E»<Z)W«»JBtbT»4. 

;k B«7 5;k iiy^D^wk Ki3-^h+ 

i/ZWK^J >, y^7D^>^;>, 3-Xh^yI 

k 3-* h + y/f;i,7'nt:^-h t 7-feMHK;* 
3^k 7-fe hftltx^k S^T-fe V>7)Vu—)\,, M)V 

ju^y *3^x— ^;k tru>yun— 

;i,x— -yjk 7 p nt?u>^'j3-;uqEy^5 1 ;i/x--x;u 

-r-jk x^u>^up-;I/^/x^;i,x— T-;k s^x 
fi/>^U3-K; ^^;n-fJk > ? x^u>yj 
3-j^;ifjn-r;k 3 3 h^-> 

rJI/7tf- K t!U>^'J n-;i/^D tr;ux-^ 
;P7-fe:^-k ?LlM?-;k ILSx^jk ?LS?yabf 

Jk t* h^^^u>x;i/^>^^tf^n^>^, cntr 

l/>^U n-;U7;U^;Wx-^;UTir^- K %tiL7)V 
+;|.xxf^T*§, in6©«)!«i*iiTfe2iH± 

xxfK*§„ fc*5* ±E^p fcfU>^ij 
*;UX-^;U7"fe^- h<Z)7Jk*jl/Ste«5RR 1^-4 0) 

[0 0 5 1] ±&<J)WBL7 )V*t)VJL*t)V<07 )V 

[0 0 5 2] mmt.\,X~?U\±V>Wzi-)V7)V*r)V 
5 0liXK±mC(!:^»*U<, ?L&7;i/*;UX 

x^usiRjtar 4*ai:»i/T5 ofis%w 

7;P*^X-'T\M,7-fe7 t — h<h¥L&7;i/*;i/X*5^!/(D 
#JlC*tUT5 0II%K±T**Ct*WiLK CO 



19 

IXfW5-4.0MXOWt«Ct#ff*l> 
[0 0 5 3] aKTJU^XXx^^&^tJS^ttT 

[o 054] .(b) j&ftwmoftmyzjfrximmsLKL 

xB*w^^no^**«ir«*«tCr-o-ci 
[0055] jtE07x-y-;nt*««av/xtt*^ 

3^k*^U>, 4-tKD*^3-^f^l/X * 

u;wB, 7* ij;ma****w*:j#y v- 

[0 0 5 6] JEt7;U*U5i»«'v«)**tt€««|Mtt 

* u^xx^Jk t Kp+^xfuxo*****, 
T. 7£ LUUBxx^k )VWLJLX J r)l<DW& 

rn©fe<oi?t)<fcu. «*»i>8.ojsa 

IrV . . • • >t . . . . ;.i 

[0 0 5 7] TJH/^UWJSttsPUV-^WSraT^-r 

*«• (B) «»oioMT7;w ua»*i:» 

**l/>. # 'J 4 -t K D*-> 2 - ^ f 1/ < 
iJ4-tFD*->-3-^^fl/>, *Uo-W 
^p-tFD^^fl/X «»**JBln*U p-tH 
d + $/^^U>zftPU v-, #U (p-t KP^yXf 

» a#'J7- #U (p-th'P^yXf 

U» 3jKUt- *U (p-tFD + y^fl/>-m 

-kFP + ^fl/» n#UT-, #»J (p-tFa 

P^yXfl/>-7^ U;HW 3#U7-, #U (p- 



(11) ^ 2 0 0 1 - 5 5 3 7 3 

20 

(p-t KO*^fl/>-^7*UI/- h) a# 
•JT-, #U (p-t *U*v'7>5-\s>-7 9 x ) Mt- 
^fJM?^'Jl/-M d^'Jt- Tp'J (p-hFP 

(p-t 

U;USt, *U -(7*U;«— X9 t ^7*UU-h) n# 

■J (p r t K D*!S<^9 t U>-7^ "-U«- 
K).?*'JV- : #'J(p-tK.D*^fl/>-^^ 

[0 0 5 8] ff3=U<tt, #Up-k FD + ^fl/ 
>, »^**»iO#-U p-tKP4 : '>Xfl^>3* , J7 
tPU (p-tF.D + yX5 : L/>-Xfl/.» 
#U (p-tFP + '>XfU>-7^'JM) n 
20 ^'J7- #U (p-kHP*^l/>-/^^ I JJI/ 

' IP 0> r 5 9] . Wc\..TE0.#ta: (2) Xtt (2' ) 

■r * >h* u W«f iitnwfiFs u if*. 

[0 0 6 0] :f ^ 



... Uti 6] 



30 




40 Rl~8©I«*«, :»[K^X«^^(07;i/^;i/S€7K 
To xttOXttiE y ttlEOfiSfcT* 0 . x + y 

£5£M£-rSjreifc£.. M. NteIE<Z>&&T, 0<N 
/ (M + N) ^0. 5$iSnST^5i ) 
[0 0 6 1] ^StefiSW^^ST 3 , 0 0 0-1 
0 0, 0 0 0*«»*U<... 3, 0 0 0*«t^'J-?- 

TftH«**«*<. 1 0 0, 0 0 0^@^t»fi^ 

±£T€2>tttb, mmm^omma, i^^hsaK© 

50 »*Kttl. 5ttT*«BF*L^. #tt*J&«3. 5 J: 0 
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cHjea*iftn*t. #u - p- 1 KD+^x^u>i?c 

ttU b>^7x:t>S££ffl^SC<!:T#i!tSrotel,> 

[0062] *&br<d±®-s&&: (l) -eisns^^ 

*=;U3>7\/**>ftJBt»fcWy;*h*MSH4. (B) & 
»ibt. C-O-CiS^ (K*£j£g) £*ru »w 
fFffl T C - O - C *§£*<^Bfr r 5 C <h C<fc o u Si 

nJiStetSJ!!) #K±f2i£ 
(2) ©StOMLiJMiS^U -t-W^oiy-JHtTKKS 
©tK^M^^ 1 axti 2ig«±Oi!^5£S{lJ:oT7 

x y -;n±*KSo*3iiM ^±fls©¥J^ o A 
8 o^^sswTosij^-eg^snT^saM^^^a 

3, 0 0 0- 1 0 0, 0 0 0C!5^fft^W»*L 
[0 0 6 3] ±|SjS: (2 ' ) W«l0jiL#& 

K&tf/Xte/^UJH^fc^tfritf 'J-?-) 



52 



4 CH 2 



(RV-r 




S (DTkmm^tfl ffiXit 2 a«±©K^F^3£S J: 0 ffi 
tftSn. dWi65»^{t;^+H*3W-2>7^"J;i/KX7.x 

* ? u ;ukxxt-)H::£cK ^tea^F^ o 

5 0 *;PSK^T©§!|£T#*;*4aT^Si«$H=- 
{t&mW£L<, SEKp-fc Fa*->X5PP>;&tf/ 

Xx2l/<hiM^£«KJ;?>B&£nfcp-t: Kd*^ 
■^U>RCX/X«a-^?^- p - t KD + ->X^U> 

t-gcK mffiMWJ* o 8 o t;weiT«Sii 

[0 0 6 4] Z<D£5tiiiaift^fr£r®>£LX\*. TIE— 
(2 a) XIMt (2 a' ) T^SnsiibjILlJMa 

tt-t&nmw-vmT&z, ooo~ioo, ooo© 

[0 0 6 5] 
* 20 lit 17 \ 

(2a) 



(OR 6 ) y 



(OH) y 



R 4 R 4 R 

(OH) y 



(2a') 



St 1 ~ 8 ©fi^tt, »lK^X«^«©7^*^Si&^ 

^itfe^^ '>& < t t < u±n«tB 

*0. x.+ y S 5 *«JS-r**T»-0-. ytf2M±<Dm 

S, TttjEOSESct?. 0<S/ (S+T) ^0. 87?* 
0, M. NtelEOgSfcT. LtiOXfiiEODSIS-CfeO, 
0<N/ (M + N) ;S0. 5. Stf0< (N + L) / 
(M + N + L) 2S0. 8^S-T5ScTafe-5. ) 

[0066] **5, R* imm®. i ~ 8 ©ia«i«. #m 
«x«a!«OT7^*)i/S ; Sr^L„ eta**. tfiKttxaia 



(OR 6 ), 

t e r t-y^;PS, S^n^v^S, v^d^>5 1 
[0 0 6 7] C^T, IWS»tLT7;Wj^*tt 

sft5#, »^tb-«* (4) - (7) -e^n* 

S> ^&&4-2 0> »£L<te4-l 5(7)H^7JI/^ 

jus, ft7;i/*;ps^n-en«*»i-6<7)hU7;p 

[0 0 6 8] 
[ft 1 8] , 



23 



—j^O-R 12 (4) 



(13) 



R 14 CH 2 — CH 2 



-K > 



:CH 2 )i (6) 
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O 

-f CH 2 VCH>-R 13 (5) 




[0 0 6 9] S^K R'S R ,l «7jc^^X«jK*Scl 
-18, £ U < » 1 - 1 0 <0fi»«, »tt«Xtt«tt 

y^^S, t e r t -y^^S, ->^d^>^JI/S, > 
?u^3-is)l>m. 2 -x^JU^^Jl/S* n-st-^SMW 

1-1 OOK^B^O^aW^SrWbTfecfcUllIB* 



(7) 



S. 7;^^yS, t*y«, 7;^;i/7 5 

[0 0 7 0] 
•lib 1 9 ] 



(CH^OH — (CH^CCH^aCHa 



— (CH^OCCHsJzOH 



-<CH 2 )eOH 



H 2 -^)— CH : 

-CI 



[0 0 7 1] R ' 0 <h R 1 1 » R ,0 £R 12 , R ,l £R' l £:tt 
[0 0 7 2] R'M^&4-2 0, #£b<te4-l 

5cdh^t;u^;us, &7;w*;i/£a<^ft^n«*iu 
7;u*;PSXtt±C-tt5S (4) -e^sti^a^u 

= «7^*^a£LT*#WKte, t e r t -75^1/ 
ter t-7$;H, 1, 1 - vx^^yo t!JU 
2, 1 -^5 1 Jl/^^n^>^ 1 ^S. 1-x^v^d^ 

>^)im, i -- r v^p }d)v^^u^>^)vm. i-7 
i -x^;i/->^D^\^->;us, i — r v^p trji/S/^n 
- 2 - d^>t-x;us, 1 -X^JP- 2 -->^d^\ 



.«0-6C0^T^^o 
[0 0 7 3] R l M^*Sl-8(Ojli^ tfttttXte 

a«©7;w«xtt«*»6-2 ocostfe^nx^T 

t)«k^7'J-M^L, #»tKXte31tt<7)7 
t e r t -7^;i/S, t e r t - 7^)lS. n- 

7>^u;i/S, 7it>xu^s, trux;i, 

S«&«*T*«>. httOXttL H*0, 1, 2, 3 
<B^ma>T*D, 2 h+ i =2Xtt3£*«JETS»T 

[0074] R**\zmm&i^s<D\g.mw;* »Kttx« 

ft**K*«u *^;i,g, x^;wai, ^Dtfjus, -f 
vypej«, n-y^us, sec-ywn, te 



(14) 
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r I -7f;H, t e r l-7^iH, n-^>^)V 
n-^iyJim, n-*?^)im* n-/~;hg, 

7;^*yg, *W+xS v 7;ub* 

tcm^^^LT^T^J:< <«Atf, R"«fcR"'/ R'« 
<hR' 8 , R ,7 <hR'\ R'^R' 9 , R 20 <tR 21 , R 22 £* 
CH 2 — O— CH 3 



26 



10 



Tfccfcl* (0»J^tf> R* 6 i: R 1 8 , R l8 d:R 2 \ R 22 £R 
[0 0 7 5] ±E5S (4) T^$n-2>K^S^S<35«5% 

tO 0 7 6] 
[ft2 0] 

CH 2 — O — (CH 2 >2— CH 3 ; 



-^-CH 2 — O— <CH 2 ) 3 — CH a 



-CH 2 — i 



O— CH — CH 3 




CH3 

— CH— O— CH 3 



<pH 3 
CH 2 



) — CH 3 



CH 3 
(CH 2 ) 2 



-CH 3 



CH — O — (CH 2 ) 3 -rCH 3 



, CH 3 

CH — O— (CH 2 ) 2 — CH 3 



CH 3 

CH O — (CH2) 3 — CH 3 



CH 3 



>— (CH^—CHa 



CH 3 

CH — O — (CH2) 2 ~ CH 3 

CH 3 
(CH 2 ) 2 

CH — O— (CH 2 ) 2 ~ CH 3 



CH; 
-CH— O 



-O 



CH 3 
-CH — O 





— CH 3 



— C— O— CH 2 CH 3 

CH 3 



[0 0 7 7] ±Ea (4) ;T*Sft58>FftJti©5S 
7t HP^7>- 2--f;i/S*^M7RT^^o 



50 



[0 0 7 8] ±IBjC (5) OS^SiLTIl H# 
WMter l-^h + J/i^H, lert-? 

I e r t -73 □*>'*;^^^^JI/S, 

i, i -yxyju^n K;u**->*;i/jKzi^a, l. i 



(15) 
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2-zs 
-2- 

-xh 

KDfcf 

So 

[0 0 
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7)V?n\£)),*lrisj3)l,tf- 1-X 

>^;i/^*v*;i/^x;u^^;i^s, i-x^;i/- 
^ □^>t'x;u^^'>^;i,^-;|/S, l -\x3MU 

7 9] ±E* (6) OS^SSilTIl ^ i0 
l -*^jUx^.D^>^;k l -x^;k>^n^* 



□ tT;i/->^ D'<>9 t Jk 1 - n - y^)V'y^ nl>f- 

;k i-sec-^f^DA>m i -^^)V-> 
^D^xJk i -x^s^a^v-Jk 3~^^;u 
- r-x^D^>T->-3--f;u> 3 -x?\>u- i 
t?w*>?->- 3 — r;k 3 i -^n^ 

ir>- 3 .--Ok 1 -y^n^i:>- 3 

-^•jphs^**. ±fasc (7) on5Fs»«astL, 

[0 0 8 0] 
Mb 2 1] 



.to) 




[0 0 8 1] ^*&4-2 0, $?£L<te4- 1 5 OH 
17;WH(hLtlt t e r t e r I 

-7^JH, 3-X^-3-^>5 L ;i/S, 

si-6ohU7 -> u )vm £ uxte h u ;* ?;k> 

U;US, h 'Jx^;k>iJJH, t e r t -*?9-)V&*? 
ju*;uaS£LT«u 3 -^VS/irn^^a-, TIB 

[0 0 8 2] = 
[fb2 2] 



[0 0 8 3] #«9i<D±J2-#a (1) X'TjktStlZTsfr 

(B) fifc#<B«tJJitt, ±E:7x/-;MS*««<0**JK 

»Sh, 0 O 7 x / - ;Ht*8I©**Bf ^jC 

(2) Xte5£ (2* ) T^StlSK^fbS'lftcO^xy 

-JHt*»«ftflKOT*S o 5 o ^;u%j^T 

<DfiJ^-CTI2-«S: (3 a) X\t (3b) T^^tl^C 
- O - C 1 $ ft 5 »ffiS i: J: 0 ^fftR^/xli^? 

[0 0 8 4] ±tBC-0-CS£#T£&iSg£:LT 
tt, TfB-J&iC (3 a) Xte (3 b) T^:^tl^S> » 
*KttTE-»* (3 a' ) Xtt (3 b' ) TS*3n 

[0 0 8 5] 
Mb 2 3] 



30 



40 



MiH 0 ^ la' < 3a > 

38 I D 8 J a 



R 7 



I 0 _ R ^ B ^ B . R ^ 0 n_ 



(3b) 



R 

«, »««xttaitto7JU*;u»«r»-r. r 7 £ 

R 8 tt^n^Pnwaft 1 - 8-OK««Xtt'»tttR<D7^ 
=^U>S$:^To :r ' ; 
[0 0 8 6] R*tt«*Sl-l 0a>fi«fitt, 

gfcT£*o Ate, aWMai-5 0«St)L< 
tejIg»a§&fn£Hb**S, 3?r#j»«<b**SX«^^a 

flCckotli^nTUtfcJ:^ Btt-CO-O-, 
-NHCO-O-XH-NHCONH-^^t, ate2 
-8, a' ttl-70fiRt**, ) 

[0 0 8 7] 

Hb2 4] 



[fO— R 9 )g-0-Aj-o4R 9 -o4j 
38 I 



-O— R 9 — B— a|-B-R 9 — O— J— j- 



<3a') 



(3b') 



50 «. »tt«x»iai*©7;i/*^ai*«-r. R 7 t 
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>S*^-To R»Um%& l - l OODfilfitt, 
So Ate, a* ' <ffiO0t£gcl-2 OOjflffitt, 

$tlT^TfeJ;K Bte-CO-O-, -NHCO-O 
-Xli-NHCONH-Sif fl a* ' 2 - 4 , 
a' ' ' (il-3 0iS^^c ) , y 
[0 0 8 8] ZLZT\ ^^Scl-8(DiEM«, ^ttttX 
te««GD7;l^^X £LTteR 5 <h Wimp ±><D £0y^*T 

[0 0 8 9] R 9 (OK^l-l 0(OEi«, 

[0 0 9 0] APy>lfi LTlt -7^y^M 

[0 0 9 1] ft*;' A<D^^i«^a!TSo 

(3a), (3 b). \Z, Mi&TZT fr>r-)l>*-TM\: 

[0 0 9 2] teffim\Z* ±IS5£ (3 a) (3 b) <D 
a' COM^^W^^ftcfc^tC, 2»C^£n"T\ 3*36- 
8(ffi(7)S-et>cfc^o 2«<D5£*8g<hbTte, T 

K5*(3a ,, :> , (3 b f • > -V 3 tf LT 30 

te, TIBS; (3a'"), (3 b' ' ' ) 



30 



[0 0 9 3] 
Kt2 5] 




T ? 7 

(R g O)6H 



(3b") 



(3a«) 



(3b") 



[0094] ^^Hjo-^s (i) ti^nsxwz 

ITU m&ftteMtLT.. TfB-^S (2 b) Ttk£ 

S5»^b^^oRT^$n^7aiy--;i/ii7jcS?S^7K* 

H^^<hnT-eoS?^M^^±i2-®S: (3 a) x« 
(3 b) T^£n3C-O-CS&#T£&«ai::ck0 

[0 0 9 5] 
Ut2 6] 



(17) 
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? 4 



32 



(R 5 )x 




(2b) 



(5£+ v R«K*jS^^l!S^U/t±E-jH!S; (3 a) X 

\* (3 b) •e^$n§c-o-ca^tn^isii^ 
-8 »(ttttxttai«(07;i/*;v*&^u, r 

l <\ R 1 1 1-18 (?)fiS^, »m 

&X\tmft<D7)\,*)\,g£7jkl,i R 12 «^l-18 

<d s\ r- n l t ^ r t> j: vi i m<D mt*mm & ^ 

U"R ,0 iR M ,-- R'o^R' 2 , R 1 1 <hR 12 (!:^$M 
LTt)«l:<, m*M&'t2>®'&lZ\*R l « % R", R»M4 

^n^n^ss: i-i8 0i««xtt#Ktt<o7^* i/ 

>g£^r„ R 13 te^3t&4-2 0^Effi7M;H,; 
^&&7-2 0 (07 U - iHijft7;P* J«v • KiR 4 
— 20 Ot+y7^SX«-CR'°R' 1 OR' 2 T^* 

_ S1 

S1 



30 



telES*- S K Tl;:T2H0XttjE*T*O, 0<S 
1/ (S 1 +.T 1 +T2.+ S 2) £0. 8; ; 0^T1/ 
(S1+T1+T2 + S2) ^0; 8, 0^T2/ (S 
1+T1+T2 + S2) ^0..8, S1+T1+T2 + 
S 2 = 1 *«IJBT*ftT?**rt*. TltT2*B«fl:0 
^SCt^^ u, w«0X«iE<7)^», vtelEO) 
8», u + v+w^5^«ST^a-e*^p 

1, S 2 , T 1, :T2<Dfit«TtBO510T*^o 
[0 0 9 6] 
[»1] • 



SI 



0^ 



0£ 



0.4; 



T1 



0< 



S1+T1 +S2+T2 
T2 

S1+T1+S2+T2 

- S2 

J S1+T1+S2+T2 

T1+T2 



^0.5 % ®\z 0^ 



T1 



£0.5 . »\Z 0£ 



<1 , mz 0.5 S 



S1+T1+S2+T2 
T2 

S1+T1+S2+T2 
S2 



^0.4 



£0.4 



S1+T1+S2+T2 

[0 0 9 7] £tz, Tl/ (T1+T2) 0 - 1 
9#£L<te0. 5-1, Il:^K«0. 7- IT 



g o.5 x mz 0.1 £ 



S1+T1+S2+T2 
T1+T2 



S0.9 



S1+T1+S2+T2 
[0 0 9 8] 
[ft 2 7] 



£0.4 



(18) 



33 
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o-r 12 ' 



(2b') 



(CH 2 -C% (CH 2 -C ) N ( CH,-C% 



( >U i^^~ (OH)w 

So 
I 

(CH 2 ) Z 



(St*,- RliR^^KllB'&LfciE-jttS: (3 a) X 
\* (3b) T?7ik£tlZ>C-0-C&&&-fZ>mffi&'V& 

-8<*>fiJStt, ttti$WiX\*mVi<DT)VJr)l&&7f;L. R 

»*u<tt^»'*tH5Fftte*ir»*. r 

ttXtta«07M;i/S*iL, R' 2 tej^3tR 1-1-8 

U R'^R", R- ,B tR ,> /'*'R^£R ,t 

lTt) { k<, ^£^ric-r*il£lCteR ll \ R 1 1 , • R 1 1 fit 

>3S*«-r. R ,3 H^S4-2 0^)H»7^;«, 
g*S?R 7-20WJ -;USg«7:;^/lrS,; J**R 4 1 
-2 0^7 7;^JHXtt- C R''R ,l, OR ,, T* 
2ft2>m&7jk'?o ztt0-6Ot»Tft*,i*^ M2 
ttlER, Ml, LI, L2, NttOXttiES ; **D\" 0 
<M1/ (Ml + L 1 + L 2+N + M2) ^0. 8, 0 
^Ll/ (M1+L1+L2 4-N + M2,J $'0^8, 0 
^L2/ (Ml+LltL2+N + M2)^0. 8^ 0 
^N/ (M1+L1+L2+N + M2). Ml 
+ L 1 + L 2 + N+M2= 1 &m&T*&V3bitfl* L 
1, L2, NtfHOHKNzO t&SCittft.K u, w 

wsraso x, ytt-tn-e r n±iBtw«ojiti«ft 

) 

[0099] J;0»SL<lt Ml, LI, L2, N, 




(OH) y 



M2<2ffiteTie<£»9T<&3 0 0^M1/ (M1+L1 
+ L 2 -HN + M2) ^0. 5, #tC0. 0 0 2^M1/ 
(M i + L 1 + L 2 + N + M 2 ) ^ 6 . 2 , 'O^Ll/ 
(M1 + L1+L2+N+M2) ^0. 5> : 4#te 0^L 
1/ (MI + L1+L2 + N+M2) ^ 0 : j 4 , 0^L 
2/ (M l + L 1 +L 2 +N+M2) S'6. "•■ 5 4* IC 0 
^L2/ ! (M1+L1 + L2+N + M2)' 10. 4, 0 
^N/ (M1+L1+L2+N+M2) ^0. 5/»K 
0 ^N/ (Ml+L l+L'2 + NT + M 2) ^ 0/ 4, 
50 0. 4^M2/ (M 1 +L 1 +L 2+N-ffa2) <1, 
1$K0. : 5^M2/'(M1 + L 1+L2+N+M2) ^ 
0, 9i"0< (L1+L2+N) / (MHL1+L2 
+ N+M2) ^0. 5, 4*K0. : '1£ (L1+L2 + 
N) / (Ml;fLrl-+L2+N + M2) £0. 4T& 
N/ (L1+L2+N) te0-l, cfcD£F£ 
L<*20. 5-1, _JEfc#SL<tt0. 7- 1 T*£>£ 

[0 10 0] C(DB^{b^l:^^Tfc, ±E«^* 
^S^^S^o^fta^, a (2b) 

40 *E*£#**Wa3£ (2b' ) 07j./-;Ht*B?* 

R^;u^+>;us^o^^o^;i/%^®^ 8 o^e;i/ 

[0 10 l]. ( C<DBi»^ft&ftOM^LTH TfBS 
(2 b' -^1) ( 2^b f -7) T^an«»Digb* 

[0 10 2] 
lit 2 8 ] 
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R 4 

-tc^cjsr -u,- -u 2 - -u 3 - 



(R Vr 





I , 
o /v 



(2b'-l) 



(R' 




-<CH 2 C)gr -Ur -u 2 - -o r 
R 4 



-(CH 2 c)gr - u i- - u z- - u 3- 



o h 



(2b'-2) 



-(CH 2 C)p- 
R 4 



O O 
II H 

-U r -U 2 - -U 3 - -(C) h O-Q-0(C) h - -U,- -U 2 - -U 3 - (2b'-3) 

[0103] Ut 2 9 ] 

R 4 O O R 4 

I n ii | 

-<CH 2 C)s,- -U r -U 2 - -U 3 - -(C^O-Q-OCC)^ -U r -U 2 - -U 3 - -^CH 2 C)sr 




(?) (?) 

(R 5 )x-(^ <R 5 >r|^ 
1 ? ? 

-fCHaCfe,- -U r -U 2 - -U 3 - -(C)„0-Q-0(C) h - -U,- -U 2 - -U 3 . -(CHjChn- 
R 4 R 4 



(2b'-4) 
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[0104] * * [{t 3 0 ] 

R 4 O O . R 4 

I I II I 

-(CHzC)^ -IV -U 2 - -U 3 - -(C)hO-Q-0(C) h - -U,- -U r -U 3 - -(CHzCJgr 

(RV 0 

-o\ /O 




Q 

(R 8 )TT J (R 5 * — - 



4 



o h 



Y 




R 4 R 4 

(2W-5) 

[0105] ^ * [ft 3 1 ] 

-<CH 2 c)gr - u r - u 2- - u 3- -(C)hO-Q-o(C) h - -u r -u 2 - -u 3 - -(cHzCfer 

9 \ i / o 

1 \ -;-•■:! / I 



(!) 




o A \ o / 

-(CH^Jgr -U r -U 2 - -U 3 . -Uf-.-Ur -U 3 - -(CHzCfer 

R 4 . R 4 

(2b'-6) 

[0 10 6] [ft3 2] 
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R 4 O O 

| il (I 

4CH 2 C) 5T - -U r -U 2 - -U 3 - -(C) h O-Q-0(C) h - -U r -U^ -U 3 - 




-^CH 2 CteT- -U r -U 2 - -U 3 - 
R 4 



(2b'-7) 



[0 1 0 7] (lb, ±I2^;^43^T, hliOXttl, y [0 10 9] QfcfcC-0-CS£Wr£^i&, ftl^W 

tel-3CDg§fcT&tK Ul. U2, U3«^-tl^nT Ktt±f55£ (3a) W (3b) T?5K$ns*«** » 

BIMfc*«f. £X(3a' v ), (3 ; b ,, )*(3a ,,, J, 

[0 10 8] a? (3 b* ' '' ) , WSL<t*-(3 a' ) XK (3 b' ) 

[{£3 3] T^$nS»«ST*^o ^*5, JS«S^3(ffi^JicD« 

Ui: (2 b) fclfc^T, TIB<0#fi(D3^W±tC 

[o l i b] '; ' 7 

Mb 3 41 




50 




r 



[ 0 1 1 i ] te*5, ±125$ (2b' - 2), (2b'- 



? 



U 3 : 



^ ) _|\_ ( OH) w 

' [0 112] *56WO±E-»a (1) -C*5tiSX;b 

l_ 1 j 40 zroftft^it&miy -;n±*itst7 

f = ° / ;i/x-x;Wfc^#i ! bLx<«ADy>ft;7;i/-+;ux-x^ 
or 13 / v t©s^ic e kr)#e»n5» : ?rt&i;/x«»^p B Tt?c- 

O- CS£*i-£&$!H8gK:J: Qteffi$tlT^Z> fc<Z>T<& 
ro£-H-ma<5£ (2) 07i/-JHt*»I*#85V>tt 

(CHjCfer a (2* ) »7xy-;H47j<i!»Ry:*^^+v;i'»± 

^©T^O^JUSSfcjSAS OtJ^WT, WC 2~5 0 

[0 1 1 3] C-0-CS£WfS&MS 
50 Scoiimtt^^O^E^JS^jgA, 5 O^EJl^WT. »t 



I 
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o. 2-2 0^;|/%w^ik o^e;1/%£&3£* ^ 

[0 114] K^F*^S<D*J&«, ¥^0^% 

L^o 0^;p%i-^s«t7;i/^u^jiaon> h^x 

[oii5] tji& % c-o-c ! s$tn*ttis^8 

-CH2CH2" , **(CH2)3- , -CH-CH2' 

<!>h 3 



* c - o - cs**-r *SR«*arx»3Fft«asa)*#* 

[0116] ::-r, J:teSs«ai+OACo^Tlftwr 

atLTff*b'<»4k*|fc 1 - 5 0, »t:i-40O 
CK NH, N (Cri 3 )\ S, S02^^^\T-aJS^^ 

©fc^tfgstfena. . l . .. : 

[0117] ... . v ; 

Wfc3 5] ■ > : - 

-(CH 2 ) 4 - 



-CHo-CH- , -CHCH 2 CH 2 - 

I I 

C2H5 CH3 f 



-(CH 2 ) 5 - 



CH3 CHo~ CH^- 

7 1 1 

-CH2-C-CH2- , CH3CH 2 ~C-CH2~ , GH3-C-CH2- , 



-(CH2) 6 - . , -CH 2 — (^>— CH 2 - , 



-{CH 2 CH 2 0)3 CH 2 CH 2 - , , ^CH2CH 2 0^5-CH2.CH 2 - , 



-(CH 2 ) 4 -fO-(CH 2 ), 



5-10 



-CH2-CH r O-CH 2 -CH2- , -CH2-CH 2 -0-CH2-CH 2 -0-CH r CH2- 



-CH-CH 2 -0-CH-CH 2 - , -CH-CH 2 -0-CH-CH 2 0-CH-CH 2 - , 

CH3 ^H3 CH3 CH3 



[0 118] 



Ut3 6] 
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CH 2 OH 
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CH 2 OH 



CH, 



CH 2 OH <J 



I I 

CH2-C-CH2- , -CH2-C-CH2- , -CH2~C"CH2- , 



H 2 - 



OH H OH OH OH H 

-CH 2 - p.- C - 1 -« C - CH 2 - , -CH 

. ' I I 1-1 
H OH H H 



I T I ?" 

I C, — C — C — C — CH 2" 1 



A 1 J A 



H OH 
-CHo— C — C — C — C — CH , 

i, 1 n 



[0 119] 



'■>•••'■ 'i ' * " * [flS3 7] 

«r ^tal^t-v i*Y"**i ■ _ir 



Jul -Jul 

, „ N N 



I 

H 



CH 3 



H .•<: 



I 

H 



CH, 



CH 3 



o 



l 

H 




-s- 
o 



[0 12 0] 



CF 3 
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CH 3 



CH 3 



CH 3 




[0 12 1] 





H 3 C 



* ' * [ffc3 9] 



? h3 \ 
>3-CH 2 CHCHCH 2 -Q; r 

CH 3 /7 




H3C CH3 



CH 3 CH 3 




[0122] ff^Kd ^ (3a) fc*H>TR 7 *i* 

^>vm. Rttfi&mM?* btfio* ;'a**x?u>, 1,, 
[0123] a*, zn&c-o-c***-*-***^ 

[0 12 4] £;t, »««tftftTTHfi<DK^ft3S»0» 
»3^itfTT**'&fctt±IB<07JP4rx;ux— ^^I/SaK 
*tiE«aii-ADy>ffc7JU*;i/x-5r;Pibfca, # 

[0125] ::t, 7)\s'r-)lx.-T)\'<nM:temtL 

ix>^un-;ui;b'x;ux—^;k l, 2-yn;t>>? 

5f-— ;u^tfx;i/X— ^;k i, 

hfx;ux— r;k 1, 3 - y^>^t-^verji/x- 




40 



50 



^;k 1, 4-^^>>?^-ju^t*x;i/x-^;k 
^*^u>^U 3— Ji^bfx^x— ^;k ^^r^>^)l 

JU^tfX>Vx — h 'J/fP-J^D/O 

h U fcfx^x— ^Jk h U pt^D-;i/X^> h U h'x;u 
x-T-Jk ^^vs^-Jk^tfx^x-^k 1, 4 
-y^o^f >^t-J^tfz;i/X---T;k 1, 4- 

'j3-;k/k'x;n-fJk ^>^xuxu h-;k^tf 
X^X-T^Jk ^>^xuxu 1 — ^b'Jtfz^x-f 

;k ^>^xux'j h— h ^ t'xji/x— ^;i/> 
til — ^rh7t-ji/x-fJk yji/tf ] — ;i/^>^tf 

xjux-x;k x^U>^Un-;k^x^l/>t:x;i,x 
— r"Jk h , Jx^i/>^Uz3-;Uv?x5 1 U>t*x;i,x- 

;k h Uxf u>^ij n-;u^x5 1 U>ex;ux-T- 
;k h U *^D-JI/:/aA> h u xfl/>t:-;i/X- r 
;k h U^f a-^/p/OyXf l/>t-^x-r 
;k ^>^XU^U h-^yxfl/>t'xj|/x~r;k 



t 



(25) SFi2 0 0 1 - 5 5 3 7 3 

47 48 

>^XUX'J h-^fh7ifl/>h'zjH-fJ«tf [012 6] 

iz^Tcos; (i - l) - (i-3i) Tssnaft*** [<k4 0] 

CH 2 =CH-OCH 2 CH 2 0 — OCH 2 CH 2 0-CH=CH 2 (M } 

CH 2 =CH-OCH 2 CH 2 C\ ,OCH 2 CH 2 0-CH=CH 2 (| 2) 



CH 2 =CH-0CH 2 CH 2 O* . ... 

OCH 2 CH 2 Q-CH=CH 2 C" 3 ) 



CH 2 *CH-OCH 2 CH 2 0 — ^^^OCH 2 CH 2 0*H=CH 2 (1-4) 

CH 2 =CH-OCH 2 CH 2 0 — ^~Y— OCH 2 CH 2 0-CH=CH 2 

^ !!;■'',. ... d-5) 



[0 12 7] ; * * [fb4 1] 

ch^ch^ w 4^^ ■. (W5) 



CH 2 =CH.OCH 2 CH 2 00^ OCH2CH20 _A H=CH2 , (| ^ 



0H 2 =CH-OCH 2 CH 2 O— OL^ 



OCH 2 CH 2 0-CH=CH 2 
I 

CH 3 



d-8) 



/ OCH 2 CH 2 OCH=CH 2 

CH 2 =:CH-OCH 2 CH 2 0— fj 

W d-9) 
x OCH 2 CH 2 0-CH=CH 2 



CH 3 

CH 2 =CH-OCH 2 CH 2 0— C— OCH 2 CH 2 0-CH=CH 2 
^ CH 3 

(1-10) 

[0 12 8] [ft4 2] 



(26) 
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CH 2 =CH.OCH 2 CH 2 0--^^^C^-/~^ — OCH 2 CH 2 0-CH=CH 2 



(Ml) 
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CH 2 =CH-0CH 2 CH 2 0— f~\ 




(M2) 



CH 2 =CH-0-CH 2 0 




CH 2 =CH-0 




O^CH=fcH 2 



'* 0-14) 



CH 2 =CH-OCH 2 CH 2 0- 



^N"^^ OCH 2 CH 2 0-CH=CH 2 



(1-15) 



(0 12 9] 



CH 2 =CH-0 



' * **[ft4 3] 




CH 2 =CH-0 




— 0-CH=CH 2 " L 



(1-17) 



CH 2 =CH-0- 



0-CH=CH 2 ,i- •:■ ;/ » m.(I-1;8) 



CH 2 =CH-0- 



-0-CH=CH 2 



(1-19) 



[0 13 0] 



CH 2 =CH-0 




(1-20) 



(27) 
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CF 3 . 

CH 2 =CH-0-<^— C— ^^-^0-CH=CH 2 .' 
CF 3 
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CH 2 =CHO N > ? . 9 H 3^^0-CH=CH 2 



0-22) 



i-CH=CH 2 



[0 13 1] 



CH 2 =CH-0 




C H 2 =CH-0 — 



CH 2 =CH-0 



CH 2 =CH-0 




* * [ft: 4 -5] 

-CH =: CH 2 



-CH=CH 2 



(1-23) 



(1-24) 



(1-25) 



(1-26) 



CH=CH 2 



[0 13 2] 



CH 2 =CH 
H 3 C 




(1-27) 



(28) 
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CH 2 =CH-CL CHa ,0-CH=CH 2 

CH 2 =CH-0— ^^CH 2 CHCHCH 2 : -^^~0-CH=CH2 
CH 3 
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(1-28) 



CH 2 =CH-0 
CH 2 =CH-0 




0-CH=CH 2 
0-CH=CH 2 



(1-29) 



CH 2 =CH-0 
CH 2 =CH-0 



CH 3 CH 3 



0-CH=CH 2 
0-CH=CH 2 



CH 3 CH 3 



(1-30) 



OCH=' 




: OCH=CH 2 



CH 2 =CH-0 



[0 13 3] £fz, ^U7^;ugg^x^u>h:-;ux- 
>g£:xx^ u > h' -;i/x-^;k ^vjug^x^i^t: 



0-CH=CH 2 



d-31) 



x;kx-^;k < >&>>x^ u > t'x^x-^;!/^ 
?:^f^<h^T^ BKRTtf>5£ (I 1-1) - (I 
I -f 1 1) T7K$n^t)(7)^^frf^Cl<i:^T^^^, ± 

[0134] 
[ft4 7]. 
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CH 2 =CHOCH 2 CH 2 OOCNH— NHCOOCH 2 CH 2 OCH=CH 2 (IM) 
1 CH 2 =CHOCH 2 CH 2 OOCNHv /NHCOOCH 2 CH 2 OCH=CH 2 (||-2) 



CH 2 =CHOCH 2 CH 2 OOCNH— NHCOOCH 2 CH 2 OCH=CH 2 

CH 2 =CHOCH 2 CH 2 NHCNH— NHCNHCH 2 CH 2 OCH=CH 2 (,,_4) 

CH 3 

CH 2 =CHOCH 2 CH 2 OOCNH— U<Q— NHCOOCH 2 CH 2 OCH=CH 2 

CH 3 

(H-5) 

CF 3 

CH 2 =CHOCH 2 CH 2 OOCNH-^^ 

CF a 

(11-8) 

[0135] ' : * * lit 4 8 ] 

CH 2 =CHOCH 2 CH 2 OOCNH--^^pC^-^^— NHCOOCH 2 CH 2 OCH=CH 2 

^ (11-7) 

CH 3 

CH 2 =CHOCH 2 CH 2 NHCNH— ^ — NHCNHCH 2 CH 2 OCH=CH 2 
O CH 3 O (||-8) 



CH 



CH 2 =CHOCH 2 OOCNH— Q NHCOOCH 2 OCH=CH 2 



3 



CH 3 (||-9) 



QH 3 



CH 2 =CHOCH 2 NHCNH — |--^^— NHCNHCH 2 OCH=CH 2 

O CH 3 J (11-10) 



CH 2 =CHOCH 2 CH 2 OOCNH-^^-CH 2 --^>-NHCOOCH 2 CH 2 OCH=CH 2 

(IM1) 



(30) 
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I e r I - 7^;USV l-X'h + ^Xf 
;Ufi, 1 -x h + ^^p tf^g, x h^b Ko^xjU 
S> fh7tF D^7-m I e r t -^f 1 
-JL^llzsZU^z/lVm. ' t e r L-^h + y^ 
— JUS, t e r 1 -7 jgK 
S; (3 a) COR 7 ^^^ 1 ;!/^. Rttfymm?, b#0* 
A^x^l/>> 1, 4-y^lx>, 1, 4—>^D'\* 

[0 13 7] 2ffl^±OgmSOjrf^L^m^t>^^ 
tier I -^h^vS^^^tC^T'S^na^OS^: 

[oi3 8] rne>gmso^u^-^o^xy-;us: 

^x bUf&wtLxmfa±\zm*iLfc£2<D*mytm<D^ 
mmm&tfo. o i - i o a/# kp-a/ 

fj>) (2. 3 8 %<DTMAH 

[0 13 9] ^JU^^5/;i/ScpSiJ&^^#iJy— £JB 
fc» * tt 7 JP* U ?§»>iiff ' * ¥ If ■&* * iS 7 

[0 14 0] ^^rt&tX/Xtt^^MftW^K^ftjg* 
*WAr*l«fctt*«fc:J;AB»*?p*2.0XfilTF* » 

l^. 

[0 14 1] #Up-h HP*yXfl/>Sffl^Slft 
fctt, t e r t h^xrt^xjPgOck^&SfSPRB 

10-40%, ffSL<B2'0^30Xtn^«!:'*«ff 

[0 14 2] CttSairFKM^WALfctfU V-0> 
l^fittlH^»fiT3, 0 0 0-1 0 
0, OOO^JffiK, 3, 0 0 0*iTWj7-(h 

fr>*4#t£<, 1 0 0, 0 0 0 cfcO^Sl^i^S**;*: 
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[o i 4 3] ie'sim k <d m*&k&&m ^ttm^ iz \t» 

10 

[0 14 4] ±ffi» 

qc^a, yntf;|/S, n-y^JUS, sec-^ 
=o #nx;ug, y^DA+y;i/S^#tfen-5^ cm 

[0 14 5] *%BJ(75— «5C (1) (1 a) <7) 

: ^-H^I82*rS i fcfX (4 - * >7,)\,7ts-)V**is 

7i-;i/x;^zjp) zS7V**>, tfx (4 ~x^> 
xji^x^^s^xxjI/X^xji,) iS7V*f>* 
; t'X (4- (n-^DA>XM-M^y) 7iZ^ 
/■ -i-^*-aiW tfx (4- (n-:/*>X 

:.- ;u^x;u^-4^) ^xxji/x;i/^xji/) y7 x /^^>, 
tfx (4- (y^DA+yJU^-;^y7i^ 
x;i/*x;io &7 y J*9>+ ex (4-^>if>x;i/^ 
xju^^5>7xx;1/x;p^xji,) z/7V*$>. fx 

(4- (4* - h;l/X>XJP*Xjl/^^'» 7x-M 

ji;^x;u) y7 v /^>, (4 -;*:*>x;i/*x;i^^ 
x7izhm^) (*3MUx;u*x;i,) >?7v/^< 

40 (4 - > ^ >7J^Zjl/t+^7x-J^ 

;U) (t e r I -^f^UXJI/^x;!,) i?7V**>* 

(4 -.^ ^ > x)^ - jpij 1 * y 7 x-;^;i/^r;w 

by^U^i/)V7,)Vt^)V) i?7*/*J?>, (4-^ 

. ty7i-WJI/*r;w (p - MUx>x;i/*x;u) 
iS7V*$>. (4-^^>7J^j^y7i-JI/ 
X;U*x;U) (2, 4-y7f^7xZMWZjW 
y77/^X (4 - >^>^W-;i/t+y.7x-^ 
50 x;U*x;W (4-te r t-7*^7xz;^M- 
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M *J7*/*t?>* (4-^^>^M-W^y7i 
~)\,7s)\,*-)V) (4 - t e r t -^h + y7x-K 
i?7V*2>. (4-x^>x;P*x;U** 

(4 -I^>XM-M^'>7i-HJ^ 
M (Cert -zrrJUXJVfr — M zS7V*?>. 
(4 -X^ >7s)Vi£ — )V** y7i-J^Mr JU) 
(v^n^*5x;kx;u*xjw y77^^x (4-x 

x;u*x;u) *?TV*j?>* (4 -X.? 

xx;ux;i^x;u) (p- MI/X>x;U*x;u) 
y77^^>, (4-i^>X^zJW+'>7izjl. 
xju*x;u) (2, 4- v*?^>u:7xx;^ju*x;u) 

x;u*x;i/) (4 - t e r t - :/^;u;7xx;ux;i/2l>x 
;w i?7V**>. (4 -x*>x;w#xjm-*~>:7x 

x;l/X;i/^XJ|.) (4 - t e r t -yh^-/7x-J^ 
y7V^^X (4- (n-:/;*>x;u*x 

^**$/) 7xr^XJW-JW W^X^TfrX^) 
x7W>, (4- (n -^^>x;i//^xjU^^^» 
7xzii/x;^-^) ( t e r t -^;ux;u^x;u) 

i>7*/*?>, (4- (n-7*>X;i/*x^:*:^>) 
7xz;MJ^rji.) (5>£d^*^;ux;p*x;|/) >> 
7V*z>. (4 - (n -^^>x;i/^x;i/^^-» 7 
xx;ux;i/*x;i0 (^>-t?>x;y*xju) !y77/^ 
(4- {n--7$>7s)V*fc-)V'**is) 7x-JM 
;U*x;i/) (p - Mi,x>x;k*x;i/) *J7 S J*$>, 
(4- (n-y^>x;i/^x;i/^-^v') 7xr;^W 

x;k) (2, 4-y7f^7x^M-JW ^77 

(4- (n -:/*>x;u*x;w;*-*:>) -7 xx 
;i/x;i/*x;u) (4-iert - y^u^xxjux^u* 

XJU) y77^^X (4- (n -:/*>X^*x;l,:fr 
;7xx;i/x;U*x;lO (4-ter l h4^> 
^xx;ux;i/^x;u); -JTV*?>. (4-*?>*)\, 
^-ji/t^'>7xrji/7ii/*-JW (*3=-;u;fr;i/#x 
;U) y77/^X (4-^>XJ^zjl/t^y7x 
zjpxj^-;i,) (ten -:/^;p#;m*=;m ^7 

(4 -^^>^UZJW'>7x-j^Jl/ 

*x;io a^\+'>;i/^;u^xji/) >?7V*?>, 
(4-^^>x;|/^zj^*'>7x-;m^-W 

:**x:7xxji.x;u*xjI/) (p - K;px>^;1/tHx 

;U) y77^X (4 -**>XJU*x;U:*^>:7x 
XJ|/X;i/^XJW (2, 4-v^fJl/7x-MM- 
;W y77^?>, (4-^^>XM-K^y7x 

x;i/x;u*x;u) (4-tert -y^i^xx^ju 

#x;U) y77^^X (4-M?>?s)),ib~)),'**is 
7x-JI/X;^-JW (4-ter l-^h + y7x- 
;u*;i/#x;u) y77^^>, (4 -x* >xju*x;|, 
t*y7x-ji/XWrJW (*?;p*;p#x;w v7 
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V*?>* (4 - I^>XW-^y7x-J^il/ 
*x;U) (1 e r t -:/^;u#;^x;y) z>7*/*0 
>, (4 -x^ >XJl/*x;i,:**x:7xx;ux;U*x 
(5y^D^\+fyju^;U7Px;i/) i?7V*?>* (4 
-x^ >x;u*x;u^^5>7xx;ux>ii,3^x;i/) 
% /-ow i?7V**>, (4-x*>x;i/*xjm-*^ 
:7xxjl,x;[/*x;u) (p- h;i/x>^jk^x;p) >?7 
V*?>, (4 - X^>7WrM+y7xrj^jl/ 
*XjP) (2, 4-5;/f^7x-MJl/fcJl/) ^7 
i0 V*?>, (4-X^>XW-JW+y7x-K;i/ 
*x;i/) (4-tert -^JP7x-MJl/#xjW 
^77^^X (4-I^>7WxWy7xx;P 
X;P*x;W (4 - t e r l -7h + x7i^^;W 
x;u) iS7V*?>, (4- (n -:/*>x;U*x;i,:* 
7xx;^j^z;w (^^;u^;i/7^x;y) f/7 

V**>. (4- {n-7$>X)\,*-)\,jr*is) 7i 

x;ux^*x;p) (ten ->^;w;fr;M*xjio >?7 

(4- (n -^^>x;i/^Xj|/^-^-» 7x 

x;i,x;i^x;u) (^^ D^\+x;i/^;i,^x;u) y77 
a? (4- (n-y^x^xjM-^vO ?xx 

^x;I/tJnx;p) j» 5*7 (4- 

(n-y^>x;U7i>x;i/^-+'» 7xx;i,x;u^xju) 
( P - h;ux>*;M*=;M zS7V*?>. (4- (n 

(2, 4-y^JP7xrWWrW i?7V** 

>, (4- (n -y^>x;p^x;i/^^>-) 7xx;ux 
;U#x;W (4-tert -W7i-j^JWz 
;W y77^^>, (4- (n - 7* >X Jl/*x;i/** 
^) 7x-JMWxjW (4-ler t-7h*y7 
•a? xx;i/*;i,#x;i/) y7^^>«T»D, ^Off^l 
<te±i2-/&5t (1 a) T^^n^^OT^O, Hr#W 
tctefcfx (4 -^^>x;u^x;u^-+v'^^x;i/x;i/^ 
x;w vt^J*5>>, tfx (4-x^>x;i/*x;u;*-* 

x7xXJI^X;^xW y77^^>t/yXh t t*X 
(4- (n-^>x;U*xJl/;t*:y) :7;nx;UXJy* 
x;U) zs7*/*#>mifi&*)K SKffli^ctm 

So 

[0 14 6] ft*«MIIi/^ htm»:*»*±B-« 
« (1) T7K$n§XJ^x;ky77/^>(0^Pl(!: 
40 LTH U^h*t»*OH»»10 0«*«JC*#bT 
0 gfigB£j@*_ 2 0 SggB^T. $? £ b < tt 1 - 1 0 a 

ssbt&So ±ib— ass (1) T7F$n^x;u^x^>? 

[0 14 7] (D) &Lfb<»*9&ft<07>)V'fc-)V*J 

7 * >an©*x*;P4 s -«BB»»C«k 0 Ik ^r^^T 
*3tH»*»iLTttKT0t)03V*Jf6n*. cine 
50 f j#Jl!**^tt 28K±I# l/Tffl 1>S C tJ&tT* 5. 
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[0 14 8] X)\s*-V&m$X)l>*-yi±*T*>t 
X^**- hOiST^O, X^sfcX^Art^^tLT 
h U ^xr^xJI/^x^A, (4 — t e r t 
7iriH xXJI/XJi/^X^A, ex (4-1 er 
t-^h + y7i-JH 7xZ JUXJl^x^A* MJX 
(4-ler t h^y7x-JW x;l/*x£A v 
(3 - t e r t -yh + '/7x^W >?7x-WW 
x£A, b*X (3-tert -^K^^x-JW 7x 
Xjl,x;i/*x^A, MJX (3- I e r I -7b*zs7 
XJ!/*x£A, (3, l-7 r h + 

->7x^W i^xX^X^X^A, ex (3, 4 - 
yter l-?h + y7x-W 7xZJl/XJP^-') 
A, MJX (3, 4-^tert-7'h^y7x-W 
XJI^X^A, y7x^Jl/ (4-^7x;^y7xZ 
M X;P*x^A> (4-tert h^>#;U#x 
;^f;^+y7x-jl/) v^xXJl^XJl^X^A* h 
UX (4- t e r t ~'7V*i'l3)V'#—)V*9>)V**if 
7x-JW X;U*X?A* (4- t e r t-^hJrzsy 

xx;io ex.(4-x^^7^/7x^) x;u*x 
*A* MJX (4-^^fj|/7S;7x-W x;i/*x 

2-~f7T)V7,)V'fc-V2±, 4 - t Ho^y7xZJ|/y 
/^jUXJI^x^a, 4-^h + y7xr;k/^«7 
;U*x^A, MJ^JUXJI/JftX^A, y^WxZ 
JUXJl/*X^A* ^7xZJMf^X;^-^A, 
)V- 2 -t^rV 7 J a^7x-JMW-')A, 2 
*V D^^'>;i/'>^ P^^i^^^^^X^^-^ 

a, h u ^^xji^x^a, hu^>^;ux;uzh- 

p*^>xji/#*- K. y ^yju^-py^>x;u^^- 
K ^-JZ'rtiy )V*u*2 $ >x;i/**— K 2, 

2, 2-hU7J^DX^>XM*-h, ^>^7^ 
:*P^>-fcf>X;U**- K 4-h'j7^*D^fM 

>-tf>x;i^7jN^— k 4 -:7J^;*-p^>i^>x;^/ft*— 
K mux>x;u**- k ^>-£>xjm^— K 
:7*u>x;u**- K *>77-xm-H, 
*>xju**-k Kx>'Ji^>-fc!>xju**-K :/ 
*>xju**-k ^^>x;i/3h*-h«^tfenv 
^neom^iirox^-^Aii^^^n^o 

[0 14 9]:3-Fx£AI6te3-Kx#A;&^:*>£ 
XJI/**- Htf)jgT&9> y7x- JU3- Kx^A, e 
X (4-tert -y^7x-W 3- Kx£A> 4 
- t e r t -yh + y7x^7x-Jl/3- h*X»} A, 

4-* h+i/7i-^7x^a-Hz>jA?o7y- 

JU3- Hx^AA^rt^XJU**-- htlTh U 7JI/ 

jj-p^^xji^^-k /^7;w^p^^>x;^* 
-K ^y^x* 7;i/^-a^/7^>x;i/^^- K 2, 
2, 2- hU7;i/*nx^>x;i^7j>^-h, o^7)V 
:*p^>i?>x;i/**- K 4- mj^ji^o^ji^; 
>-t?>x;u**-K 4 -7;u*p^>-tr>xju**-- 
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K h^X>X;U**-K ^>-fcT>XJU**-- K ± 

7*u>x;w#*— K ^>77-xm-h, 

K K^xJi^>-fcr>x;w**-- K :/ 
*>x;i/**-K **>x;u**-r^#w &*u 
cin6offl^ii-<7)3-K-^A*fi^frf^n§o 
[oi5 0] xwz;ky7^^>tim ex 
(x^ji/Xji/*xjio vy*J*$>\ ex a-^jp 
^dwxj^zjh *jt*j**>. ex (2-^^ 
:/pe;i/x;u*x;u) *J7*J*9>. ex (i, 1 -5; 
i<? ^^x^juxji^xji,) i?rv*?>. ex (~>#p 
^^^;^xju*xji,) -*J7*J*9>* ex (/t--?;!/* 
□ ^yyntfJ^M-JW >?77^^x ex (7x 
x^xji/^xjio &7V*9>* ex (4-^^x 
x;ux;U*xjio i?7V*9>* ex (2, 4 -^j*? 1 
il.7xr:^J^rW V7*J*$>^ ex (2-^:7 
^;i/x;i/*x;w i?7V*9>. 4-/^7x^x 
;U7}nx;1/^>^/^^^t^/^^>, ter t^juftji/ 
#xjp- 4 fji/7xzjuw^^7 37 >, 
2 - ±7^;ux;i/^x;^>v r -r;i/^7v r ^^>, 4- 

-20 ^fJl/7x-J^Mrj|/2-t7 h-f JU^T 7 */;*^ 
>, ^5 L ^x;i/7^x;p^>>/-r;l/^7^^^>, t e r 
t 7 h*~>#;U#Xjl/- 4^ *^)V7 3L~)),7,)Vifr~)V 
V7V**>m<n¥7s7s)\,*-)ViS7^*2>£*)V* 

-)v-t})i#-)\,i?7V**>tfmit>nz>* 

[0 15 1] N-x;^r^+W5 HS!*K»*«I 
^ h\ 7^;H-fSK, is 9 is )l> 

^ 5 - /;u#;p*>- 2, 3 -5>*;n*>«*f5 

h\ 1 -*tt\£is9U [2. 2. 1] - 5 -<-\^t-> 
50 -2, 3 - 5 H»©-f 5 Ht# t h U 7 

;u*p**>x;u**--k yt7Ji/tD^>xj^ 
K ^\y^^^^;i/^p^-^^>x;u7}v^— h, 

2, 2, 2-hU7MPX^>X;^-h, 

^;i/^-p^>if>x;u^^- k 4-hU7;p*p/f 
;u^>-fe? >x;u**-- K 4-y;i/^-p^>if>x;u^ 
*— K mux>xju**- K ^>-tf>x;u**- 

K **7 9\s>7s)\,i£*-Y. ^J>7 7-^M^ 

- K :/*>x;i/#*-K **>xj|/#*- h«<&» 

[0 15 2] ^>»/-f >X^**-hffl*Bl»ft«ltL 

[0153] en*D-;n-ux;i/**-hai*«a5* 

fltlTIt h!P^fP-;k 7PP^'Jy>, ^^n- 

t^r$ h 'j 7Mp >x;v^- h, ;±7)i* 
p^>xw^-h, '\7*x#:7;M-n;ti7*>x 

2, 2, 2-h'J7MPX^>X;l/** 
50 - ^>^7;i/*P^>ir>x;P^*- 4-hU 
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>-£>XJU#*- K h;i/X>x;U7fc*-K ^>if> 

[G 1 5 4] x hn^>^Jl/X;i/#*-Ffflft&f8£ffl 
tlTit 2, 4-y-hD^>yJ^«-h, 2 
-zhP^>>?;^M^-h, 2, 6-y-hD^> 

v;i/x;u**~ e>tu x;p**- htitu 

JM?*— K 2, 2, 2-hU7J^DX^>XM* 

>-t?> x;u**- K hJUx>;uu**-K ^>i?> 
x;u**- k ^-7^ u>x;u**~ K *>7r-x 

x;u**-k 7^>x;i^*-k **>x;i/**- 

[0 15 5] ^;P*>H3tt«»feJH©WtUTtt, fcfX 

(7xx;i/x;i/*x;i/) tfx (4-;^;u7x 

x;i,x;u*x;w tfx (2 -*73\^x;w*x 

;u) 2, 2 -ex (7i-;i/XMr^) ya 

/s>, 2, 2 - ex (4 -*^;i/7xx;uxji,#x;w 
yo/t>, 2. 2 -£X (2 -^7^;UX;P*x;i/) 7 
uny, 2- 2- (p- h;ux>^;i/7jN-;i/) 

yatr^-7xy>, 2 -y^o^^^-w - 
2- (p - h;ux>x;u*-JU) : T p a/1>. 2, 4->> 
*^;i/-2- (p- hJ!/x>x;u*x;i,) ^>^>- 3 

[oi5 6] tfvttzs&mmitMvytm&Simvmt 

Ltn ex-o- (p - b;ux>x;u*x;u) - a- 
y^^yut+yA> ex-o- (p- h;ux>x;i/ 

*x;lO - Q-y7x-J^U t+'>A> t'X-o- 

(p - h;i/x>x;^x;i/) - a-^v^D^N*^^ 
U^^->A, ex-o- (p- h;i/X>x;W#x;io - 
2, 3-^>^>^>yj^y^, fcTX-o- (p 

- h;ux>x;U3}>x;i,) - 2 -*3\n^- 3. 4-^>* 

>^^->^U^^'>A, ex-o- (n -7^>X;U* 
x;i/) -a-^^^'J^+v'A* t'X-o- (n ~ 
y^>X^-W -a-y7x-MUt+yA, e 
X-o- (n-7?>*)l*~M - a-*Jis2w\* 
y;^'Jt+yA, ex-o- (n-:/*>XJI/*x 
AO -2, 3-^>*>S**>yU**W^ ex-o 

- (n -:/^>xjm>xjI/) - 2 3, 4 
>^>v^->^u^4 : -'>a, ex-o- u*>x;u* 

~M - a-VtTfrWtti/lxs ex- o- (MJ 
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a, ex-o- (1, i,:1-S'J7;^dx^>^ 

*x;W -a-^^U^U^S'A, ex-o- (t 

a, ex- o - (/i-7;u^D^-^^>xju*x;i/) - 
a^^/i^'j^+S/A^ex-o- (f>^n^\^-> 
;i,x;u*x;u) a-s^^yu**^/^ ex-o 
- (^>-tr>x;i/*~;u) - a-s^^n/i)**^ 
a, ex- o - (p-7;i/*a^>-fer>x;i^x;io - 

10 a-i?*9-)V!fV?t'*SsJx* ex-o- (p-te.rt 
:>A> tfX- o - (*>^>X;i/*x;P) -a-zS*? 

)V#*)**>>i±* e^-o- »>7r-xw-;W 

[0 15 7] ^Tfe^Kfflir^n^M^i 
ITU XW-vAl, fXXW-Jk>7^^ 

^§7-t>n ^>-if>x;M>>&7x*>, h;i/x 

>!67-tX 2, 2, 2.-h"j7Wox^>XW 
>!7-tX ;t7WP7^>XM>87-^ 

*>77-7J^>S7-t>T^5, 
[0 15 8] *ftW<DX))s*-)\,z;7V 

50 1 0 oas^fc^fUTo-2 osag5> 

»*u<tti-i ommB-c&z* ±mytm&±m\zm 

[0 15 9] *^BJ(^)XJ^x;l/>?T7 f ^^>^ 

IK Ztl*><Dik&M}\Z-0\,*T\$3 . Photo poly 
m. Sci. and Tech. , 8. 43-44, 4 
40 5-46 (1995), J. Photopolym. S 
ci.and Tech. ,9. 29-30 (199 
6) fcfc^TEWSftTV**. 

[0 16 0] mmmfctt®OW£LT\t, terl-? 
K 2 -7xx;i,2 - (2 - h^O + z/X^Jl/) 1, 3 

50 [016 1] *mm7s)\,-fc-)\,v7*j >&ytmm 
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K*tLT2£ggS«T, #£U<telfigg8J^TT<i& 
[0 16 2] (E) J5S»O»(Z>fffflfCcfc0 7^*US« 

[0 16 3] #^fi2, 5 0 0HTO7x/-;i/**ti 
tt*^3t?>*KW«:i:LTtt. lfX7x/-;UA, tfX 
k'X7x;^S, 4, 4-t*X (4' 

- 1 hd*->7i=;w *wmj* (4-tHD* 
->7x=;w:-**>, i, i, i - m J x (4* -tK 

U*risy x-;W X^>, 1, 1, 2-MJX (4' - 

t^e-ji^^i^t >««t«ftif6n. Kic^ssftHifta 

[0 16 4] »»K:ffl^6n*Jg*fi±»©«4:UT 
tt, kfX (4- (2* fh7tKDt^7-W+y)-7 
i-W \**>\ tfX (4- ; (2' fh7tHP77- 
JM-*-» 7i-JH *^>. fcfX (4-terl-y 
h^x^xx^) /^>, fcfx (4-tert -:/h* 
^rtJM^xjl/^v^xx;!,) fcfx (4-te 

r t-yh + ^M-JMW^/7i-W 
>s tfX (4- (1* -Xh + xX^y) 7xX^) 
; hfX (4- (1* -Xh^^DtfM+i/) 
^x-;U) ^^>, 2, 2-tfX (4' - (2' f 7- b 
7b KDtf7-^t^'» ) ^D/O, 2,^2-fcTX 

(4' - (2' * fb7kKP77-;«^) 7xX 
;W ^n/t>, 2 f 2 -fcfx (4 ' - tert -^h* 
is7jl-M -7urt>, 2, 2-tfX (4* -tert 
^h + ^JW-J^'>7xZJW yp/1>, 2, 
2 - tfX (4-tert S/*^*^^^* 
* S> 7 x X JU) ^P/1X 2, 2 -fx (4' - 

( i ' ' -xb*>-xh*5» 7xxjw -funy, 
2, 2 -fcfX (4* - (1 ' * -xh^y^pem 
» ^xx;u) 7 p n/t>, 4, 4 -ex (4 1 - 

(2 ' ' 7h7tHDt!7^l/t^) 7x-Jl.) 
Sler t y^Jk 4, 4 - tfX (4 ' - (2* ' rb 
7t HD77-W*^) 7xxW $f^t e r t 7 
T^k 4, 4-tfX (4* -tert -^h^y7xz 
M tert y^Jk 4 , 4 - fcf X (4-ler 

l-^h^^W-Kty7xzjH SISter 
t "y^k 4, 4 -fx (4* - t e r t -7h*-># 
W-JMWt+y7xXJH Sfg tert 7?* 
;k 4, 4-tfX (4* - (1* ■ -Ih + ylht 
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is) 7x-W SmB? tert r/^Jk 4, 4 - fcf X 
(4' - (1 ' ' -xh + y^D^t + y) 7x- 
M tert y^Jk MJX (4- ( 2 * ^ S 5 

tKDK?zW*S/) 7x-jW MJX (4 

- (2 ' fh7bHD77XM+y) 7x^JW ;* £ 
>, MJX (4 - t e r t -^l^y7xXj» 
>, h'JX (4-ler l-yh*i/MfcW+y 
7xZJl/) h'JX (4-tert-^h*y* 

JUztfxjU^x^T^U^xx;!,) MJX (4- 

i0 (1 ' -Ih + yih + y) 7xXJl/) MJX 
(4- ( 1 ' -Xh + y7'Dbf;|/^y) 7xXJW ^ 
1, 1, 2-MJX (4* - (2' 1 rh7tH 
Dfcf^xjU:**^) 7xxjw x*>, l, i, 2-h 

UX (4' - (2' ' 7h7tHP77Xmy) 7 
i-W X* >, 1 , 1 , 2 - MJ X (4 ' -tert 
h^v^xxju) x^>, i, i, 2-hUX 
(4 ' -tert -7 / K + y^;i/#r;i,t^y7x- 
JP) x*>, 1, l, 2- MJX (4* - t e r t -7 
h*y*WUMfJI/t+y7xxW x^ >, l, 
3? 1, 2-MJX (4' - (I 1 -Xh^yxh + y) 7 
i-W X*X 1, l, 2-MJX (4" - (!' - 
xh^v-yDt?jl/^^f» ?xxju) x^>**t*tf6 

[0 16 5] *rw<b— just (i) -r^^tisx;^- 
»*n o oasg?(c»uT2 omuhjtf; &&l<\* 

1 5ll«HTT»4. 2 OfifiSScfcO^^ii^/V- 

50 [016 6] jrk (i) -r^^n^xj^x 

tfltbT^^Ci^*; (H) /&#<D7JU#U *J ^ 

(B) ft»04»m»*#tfSCi:*<"C*-5.i«Atf, * 
Up-hKa + yXfl/X ^'Jm-th'P^yX^l/ 
>, TpU 4-h Kn^r->2 -^7^;1/Xt^U>, #U 4- 
t KD + y- 3 -/5 1 ;UXt c I/>, 2R U a - *^)lv> - 
tKD + ^l/X S»**WJp»tFD^y 
X^U>n^UT-, #ij (p-tKd + yXfI/>- 
^ a-^fJ|/p-tHD^y^fl/» 3*'J7- #U 
(p-t:FP^y75 : l/>-a-/f^fl/» 3# 
'J V— , #ij (p-fc h'D^yXf u>-x?u» n 
#'J7- 5R'J (p-kKD + ^U>-m-kKP 
+ yXfl/» 3#'J7-, #U (p-kh'p^yXf 
U>-X5 1 U» =l7}?ijv-, 7j?U (p-th'P + y^ 

fi/>-7*u;«) ntfijv-, Tpij (p-kHD* 

f>X^l/>-^^^UJUS) a#'j7-, #U (p-fc: 
Kn^^x^lx^-^^JUT^'J U-h) P*'J7- 
#U (p-hHP*yXf l/>-7^U;«~^^iM 
50 ?>Ul/-H n^'jv-, #ij (p-tFP + y^f 
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h) 3*U7-, tfU^^U^gL #U7*'J^8t 

& U - *7 U-l' ^ K) #'J (p- 

♦ #»J (p-h h , o + yX5 1 l/>-^^^ U^gg- 

[0 16 7] £?£L<te, #Up-t Ho^yXf U 
SB»tK**»D#U p-b KD + ^fl/>3*Uv 

#'J (p- t KDti/X^I/>-7^ U;H?) n 
*'J7^ #»J (p-h Kp*:^X^U>-X**U^ 

n^uv-^^tf en^o fiMc. TfBtD^e (2) 
xtt (2* ) ^^-r^T;^Upi^^g^»*L^. 

[0 16 8]. 

[fk4 9] a? 

R 4 



-fcH 2 -i-}- (2) 




30 



(St*, R^7j<^@C^Xte*5F^a£^U R 5 te^3t 

"To xteOXtelEtf^lfr, y teIEtf>ggfcT&0, x + y 
<5£«£-r£glcTfc3o M, NteIE<Z)g*T?, 0<N 
/ (M + N) ^0. : 5^imST$l)o ) 
[0 16 9] ^fllilif^fitS, 0 0 0-1 
0 0, OOO^K, 3, 0 0 0*iWJ7- 40 

T&Mi'&j&taK. 1 0 0, 0 0 O^jS^^xh^^*^ • 

±%-tgz>fz®, zimwi^ommii, iszsxhmm^n 

BU k'>^7zt>I^^fflUSCtT»ffiS(OlSU 

[0170] itfz, m* ommzbftitzftub, ±e« 50 
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x^;Ug, 2 -h Kd + ^d fcfJUX, ^h + S"*^ 
* h*$si3)V#—)Vm* xh*^*JM*x;U£, ^ 

X, 4-*3 1 ;|/-2-:**v-4-*-*v^xji^ 4 

x^-^S, n-ynhf;US> iso-^DtfJH, n- 

y^;uSv s e c~^^)vm. y-t^-jim, \tnu^)\, 

^XWoJttt»«#» < V«Hi«»AT^e: £ 
[0 17 1] £fz.. (I) «#<B&<^JBK:<fcD&ffifli 

tcffl^en^i Ny N, N* , N * -fh7^ 

tf x - fc : k p * * 7x; — jUBv tf x 7 x / -yu 
a§07x; - ;n&ft -&« <t x br # p p b k y cote 
^«*<*if ens. - »fc»a^3R«att, i, 3, 5. 

7 -fh7^.h^>^^'J3-JH)U 

3, 5, 7-rh77J^ + y>5 1 MUaT^'JJl' 

Xttl, 3, 5, 7-f h7.t.HD^»fJ^'Ja- 

;k 2, 6-5?tH.Dt^f*7i;-;k 2; 
2* , 6, 6 f -7h7tHP.^x^5 : Jl/-t , 77x; 
-MRtfl, 4-tf^- [2- + 

tr;u) ] -^>tr>o n, n, n' , n; -rh^h 
^»l 0 0118ll:»bTi-2 o«*»<-»*b<»4 

5-1 5gfigtST&5o cn6»iaB*»T?t)2iH 
[0 17 2] ^fc> (J) J&ft<DftT&2, 5 0 0WT 
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;k Arn-Jk uv/;i/ >V-;k tfD^D-jk 7p 
d^'J'»> fcfx (4-tFp + x7x-;w 
2, 2 -ex (4' - 1 KD+^7xiM yan>, 
fcfx (4-kPn*'s>7x'zM X;i/7j>>, i, i, i 
-h'J7 (4* -hH.D + ^7i-jW'l^>, 1- 

1, 2-hUX (4' -tHo + y7xliW X*>, 
t KD + ^^>^-7ory > v 4-tKD*2/7iz;PB 

3-tHD*y7izji/R8, 2-tFn + j/7i J0 
-^*B, 3- C4-tFD^i/7i-JW fcT*> 
ft; 3- (2 - b K u*i/7^-)V) yn fc!;t>&, 

2, 5-vtFD + y7x-Jl/ft8, 3, 4-^tKD 
*:>:7xX;Ug^ 1, 2-7x-l/>rS8, 1, 3 

U>-gt^, i, 4-7x-:i/>rst8, l, 

2-7xZl/>y^>-K, 1. 4-7xZl/>y 
yp/t>K> ??a#ffi, iMJ^;UK, 4; 4-hfx 

(4* - t KP + y7xrjW 4-tert- 
yh*y7xZ;HtS, 4 - S (4 - t HD + ->7x- 
;U) BSS. 3, 4-S>k KD + i/7>?m 4-tH a? 

4. 4-tf7 (4' -hKD^>7x-;W ««K*W 

fi*0H»» 1 0 OIM'fcSlXO-2'OliB, » 
*Kti2^10lIST^; 

[0 17 3] *»«07J^-^s;7y^^>*3tB» 
feMtLTm**^* him+fctt." Xfc (F) :P 
EDS6fttt(0fca6O*ii5ttfl:^«, • (G) : frMKRIIV 

[0174] <F)-«»©*aBtt{b**tt,*36»«4a 

*WWrsct3^T#Sfl: : *«^jBbT*5i5; ceo J; 5 

SW->7 f a77'fW|fi]±nct^Tt5. 
[0 17 5] C0j;3^fiIttf^^tlTH I- 40 

[0 17 6] HffcMKH »HR0lB«r«7 5>*iU 

ntf;i/7^>, -rv7 p pe;u7^>, n -y^j!/7^ 

X ^V^7S>, sec-^7>>, ter 50 



lfi2 0 0 1 " 5 5 3 7 3 

t-T'W^X ^>^7$>, ter t-75Jl/ 
7*>. i>^D^>^;U7^>, ^\+^>;i/7^>v 

y -;U7^ >, t^7>>, Kf^7 5>; -fe? 1 ^ 
7^>, *^U->^7S X X^l/>y7$>, rh7 
x^U>-^>^^ >«^«^ £ n? 1 ?f!x&<Z)JI§Jft»: 7 5 
>StLT, ^>^7 5X vX^7* >, v- n 
~yPbf;U7^>, y^V7 p Pt!^7^X i^-n-^ 
^;i/7^>, y-fV^W^X y-sec-?W 
7^ >, ^>W5X yy^D^>W7$X 
y^+yJl/7 5 >, yy^7D^'>;i/7$X V^^- 
)VT*>. yt^^7^>> y;-JP7 5>, 
;U7^>, ^Kf->)1/7 5X vir^;W75 >, N, N 
-y^^f 1 ;i/^5 1 U>> ? 7^>, N, N-S^^X^U 
>>>7^>, N, N-y/fJl/fh7X5 1 l/M>^ = 
ft, »=»(Dllgaft*7^>«<t LT, MJ 
*T)V7*>. hU X'5 1 ;U7^>, hU-n-yatf;i/ 
7^>, MJ -f V yp tf ;U7 * X h'j-n- ^^7 
5 X hU-rv^J^^X h'J-sec-^7 
5 X NU^>f;i/7 5>, h'Jy^P^>^7$ 
X h 'J^\+i>;U7$ X hU/^P^y;i/7$>, 

7^>, h U^Xl^S X h U K.^Xli/7 5 X h U 
t^7$>, N, N, N' . N ' -x-h^WW** 1 
U>y7$>, N, N, N* , N* -^H^^^^x^ 
U>v7 * X N, N, N' , N* ->h^^^;U^h 

7 x^ u >^ > ^ ^ >*^ffl«d n^>o 

[0 17 7] fi^7S>S£LTte, V 

>>>M/7SX 7i.^7 5>, ^x^;^*^^ 

g^ftWitTH 7= U 7-U 
X N-^^l/7-UX N-XW-U X N-y 
PfcTJU7x'J X N, N-y^W-UX 2-^^ 
;U7xUX 3-/fJI/7xUX 4-^W7xU 
X X^;i/7XU X ^PfcfJl^xUX hU>^;U7 
-UX 2 -~ h P7XU >, 3 -x ND7XU >, 4 
h P 7 X U >, 2, 4 ->>X hP7XU >, 2, 6 
-yXhP7xU>, 3, 5-yX>P7XUX N, 
N-iS*?-)], h)K v >m) , y7iz^ (p-hU 

7$x ^f;^7xx^7^>, hU^xx;U7 

5 >, 7iIl/>y7$X ^-^^^7^ y75; 

^-7^U>> tfp~Jl/^^#: m%.\i* trn-;k 2H 

-eD-jk 1 -^^i/tfD-Jk 2, ^-i^yi^JUtr 

D-;k 2, 5 -y/fJUfPHk N-pt^^tf P- 

-f y*** % /-;u«) > f77-;^(* (rah 

7^-Jk ^y^7*/->ll/«) , -f ^^^-JPWWft 
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mmft. y 9# >mm&, tray >wmw wiah k 
□ u>, 2-^^;u- i -t:pu>§) , tfDU^>R 
*Hft (W^Ltf, trny^x N-^^;i/tfDU v>, t? 

tr^i/tfu^x ^;utfu^>, 4- (i -^5 1 ;u^> 

2 -7iZAK y 4- t e r t -^;Ufcf' J 

1 2-kuk>, 4-tfDU>>v eu^>, 

i -^f;i/-4-7xzji/t:ijy>, 2- ( i -x^;i/ 

tf7i/u>KWff, e^/ys»ww 

ft:; tT^y>*>«»»\ tf^v 5 =e;I/*U> 
lifagft, -f>K-^R«ft, ^V<>h-JTO#, 1 

\ZU>B*^ *y*-*u>Ri»ft\ !7*7$>>RW 

ft> 7 U T^Uv^fSSSIft, *W/-JM* 

7xt>h'jy>m 72Vis>mmft* y 
jL*-it>mmm 1, io-7xt>hou>«»», 

^tvs^iwh*, s^mmh*, #y 

[0 17 8] 3Eiw, iJj^^^l^tntS*f^l 

tLTO«AH 7$/$im -f>F-;k&;M* 

>, 7;i^x>, 77M7^>i, ^M$>Sl, 

>, u 3-7^;e7y>~2 -#;u#>fi, * 

te, 2-tFn*yt:u> ? x 7^/^w/-;k 2, 
4-*/u>^^--jk 3 -<>H-;M^y-^t h 

h U X^y-;U75 N-X^yX^y-Jl/7 5 

x n, N->?x5 1 ;i/x^y-ji/7S>, hu^v^a 
/ty-;i/7^>> 2, 2* -1'^/yx^y-jk 2- 
7$;x^;-jk 3-7$y-i-7*D/v-Jk 4 

-75/-l-^/-;k 4- (2-hKD + yX5 1 
;W *;U*U>, 2- (2-kHn + yxfJW trys; 
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1- (2-kKD^yXfJW t?^>>>, 1- 
[2- (2-tHD + ylF + y) X3^H tf^7^ 
>, fcf^'J >*>X*,/-;k 1- (2-kKn + yi5 : 
;» t!oU^>, 1- (2-kh # P + yI?W -2- 
t?P'J>V>, 3-hT^U^y- 1, 2 -^D/t>y^ 
-;k 3-tfDUxy-l; 2-7 p D/r>yt-Jk 8 
-b Kp + vxlpU^X 3-^-<^^U^/-;k 3 

-ha/v-jk r-*^;i/--2-fcfpy v>x^y- 

Jk 1 --7*JW>x:9 J-m N- (2-kHP + y 
10 lf« 7#M5H, N-i(2-tFD^yXfW 
<Vx^>7n'?Wl^n5o 7 5HBi#il 
Ttev *JWA7^b\ N-/fiP*M7'5 N, N 
-y^**A7S Hi 7t-h7 5H, N-*^JV7 
irh7^h\ N, N-^*3MP7-fe h75 F; ^nfcf^ 
>75F, ^>X7S P««tM*3tl«. -f5HW# 

[0 17 9] JSfc; ^©th # D*5/l«:tt5«S*ft 

a**§£tf£>n; : x^y-;v7^>, >>x*/-;i,7^ >, 
hux^y -;P7 ^ ><z>* ^B&ft/^-fe^Btfc 
ft, ^h + y^fJUtS*, W**>xh*^f^l 

u < ffl n e»n^o h u >; ( 2 - ^ 

h + S/X^M 7^>, h'JX (2-xh + yX^) 
75X nut; (2 -7-fe h#S/X-^;W 7^>, hU 
X {2- (/h + ^/h*'» x^;U} 7^>, KU^ 
12- Oh + ylh^y) X^;i/} 7^>> hU^ 
30 [2- { (2-p< h^ryXh + y) > XfW 
7 ^ hU7 (2- (2-/h^yXh + y) X^ 
iH 7 5>, h'JX (2- (l-^h + yxh*y) x 

7B.>, MJX (2-d-Xh^yXh+y) 
X^-Jl/} 7$>, >'J7 {2- (l-lh*^D« 

y)' xf;W 7^>, NUT, [2- { (2-tHP*y 

xhti/) xh*'» 7$>&mtfznz>o 

[0 18 0] t£&. SSttfl^tttt, HSMTXtt 
2fflJ!^±*m'&^ J li'Tffl^^ d *-GDE-&fi 
tt, U^h*T»*©H»»l 0 OIMI:»ITO- 
40 2Sfi§8, #^0. 0 l~lB*»*ffl^Lfcfc<D*<# 

ff -6. 

[0 18 1] (G) *»r***«tM#o«tiT 
;k ^i/7-;k ^^xi-;k k/jk>;-Jk .t!p« 

p-;k 70D^iJ^X tfy; (4-tKP*y7xX 
M 2, 2-h'y; (4* -hHo^y7xX 

;W yp/O, hfy; (4-kHD^y7xXJP) TJk* 
1, 1, 1-MJ* (4* -tKP*y7xXJW 
5^ X^>, 1, 1, 2-h"Jy; (4 f -tKD*'>7xX 
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M X^>, t KD*M>!/7iy >, 4-bh'P* 
y7xZJ«, 3-t KD + y7x^S8, 2-b 
HD + S/7xZJHf8, 3- (4 - t + 
;W yoM>8,-3- (2-tKDt«>7iz;W 7 
Dhf^->®?, 2, KD*^7x-^»8, 3, 

4-yt KD^y7xZJ«, 1, 2-7x-L/>Z 
BtBK. 1, 3-^x-U>-ftK, 1, 4-7x"l/> 
— ftK, 1. 2 -7xZl/>yt+->I» 1, 4- 
7xr^>y^p/Oi, tMJ^JM* 4, 

4-fcfX (4* -tHD + J/7x^W 4-1 10 

er.l-7K*^7i^*||, 4- (4-tFD + y 
7xx;W) BK, 3, 4-ytHP+'>7>7«> 4 

4, 4-ex (4* rth # D*x7xz;W 
[0 18 2] *:^B^CO^;i//}N-;U>?Ty^^>^^g?|^ 

[0 1 8 3] *m%<D7s)V'fr—)Vi;7*J*$>%: 
[0 18 4] »BISttffll<Z>«<5:UTtt, WCBffiSn* 

VX-^JU^CD^ U :t^>X^U>7Jl/^;i/X — ^JU 

in, * , J^-*^x^u>^^^;U7a:y-;i/x-^;i/, 
#ij^+yx5 : i/>y-;i/7xy-;i'X-f;^^'J 
t^yxf U- >y;i/^;i/7 y ;ux--5^g|, # u 
xf U U *4 L ^ D e k >y n *y ? n # U 
y)V\*9 y^j K y;ue^>^yvt;i^^- 

— K #U :**>x^i/>y;i<e^ > ; ey;t;Rr~ 

K #U^yXfU>VJHf^>^:/Xf7l/- K 40 
#U^yXf l/>VJl't^>'h'Jtl/X-h, #»J* 

*xx^u>y;ve*> h u^f7i/- h»(Z)2pu** 
yx5 L i/>vjPh^>lMxxfWyzt>^M 
Sttffik X7h^EF30h EF 3 0 3, EF35 
2 (h-^rA^n^y) , ^^777yFl 7 1, F 
17 2, F 1 7 3 (*B#-f >=Hfc¥X!¥£) . 7D7- 
HFC4 3 0, FC43 1 (SS^'J-XA) , 7itt 
HAG 7 1 0 , If- 7P>S-38 L S-38 
2, SC101, SC102, SC103, SC10 
4, SC105, SC106, KH-10, KH-2 50 
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0, KH-30, KH-40, +h - y 4 J - JUE 1 0 0 

>^'J7-KP341 I X- 7 0 -0 9 2, X - 7 0 - 
0 9 3 (««fb*I«) . 7*'JJU«», 
M!i3p'J70-No. 7 5, No. 9 5 (#»ttil&!IB 
fti^Xig) #1*1* & ft. mP.C4 3 0, H— 7D> 
S-381, y-iWE 1 0 0 4^SFMT*S. 

[0 18 5] *^BJ^Mx;ky7^^>^St% 

fc»LT2«fi«BKT, JffSKttllMHT?* 
[0 18 6] 35 fc* *»Wox;^-;p^7v/>^>* 

[0 18 7] ^>*u> % -r>5*>, i-y 

ir>, 7;U:*U>, 7xtl/>r.7xt>h^>, 7> 
h^izX 7)V*7 >y~>, 7izyjL±> S >J ]y>. 7 
t7>h.iJI/X h'J7xXl/>, tf U>, £ij-fe>, 
t7^U>> 7*K7r>, e*te>, ^Uly>\ 
7i>, ^>^*ir>, : ^> , /7xt> KV;>, 7>h^ 
,7>hDX ^>X7>hDX 2, l-V* 
Y^y^y ^V>s 2-Xf-Jk-9, l'O-i^h*^ 
7>h-t^>, 9, 1 0.-^>f;i/7>h7t>, 9- 
xh4y7>h7tX:4, 2-t7l^y>, 9 
)V*\s>, TIB— «S (Dl) , (D2) ^(Dlg-g^SS 
ttflS**K*tt. ^:t*^>:r>-9-:*>, 5 1 7>:h 
U>, ^^>y^*7 ; i>#OtB^«3RS»»^, 2, 

3, 4-hUhKo + y^>;/7x/>, 2, 3, 4, 
4' -fh7tHD + y^>y7x;X 2; 4-v?t 
h'P + y^^xVX 3, 5 ->*fc: Hd + M>!/ 
^ji^>, 4, 4* -ytFP^^>77xy>, 

4, 4* -ex (> ? ^^;i/7^y) ^>!/7x;>f0 

<>77x;>8i#, >?j*^;i/X^x 
7l/-h«0^^x7;HlK«#, ex (4-kKD + 
y7xXJW X;!/**^ ex (4 - t e r t -Zfh 
+ y7ixW X^tJn+xK* (4 - t e r I -Zf 
h + yAiWxjWty7izW XJMs+S'K, fcfX 
[4- (1-Xh + yXh + y) 7xXJl/] XJU**:/ 

D+y7i-W x;U^>, t'X (4- t e r t -^h 
*y7xx;n x;i^^>, ex (4-ter t 
y*;^xj^+y7xxM x;U*>> ex [4- 

(1-Xh + yXh^y) 7iIiH X;U*>, ex 
[4- (l-Xh^yT'D^y) 7xXJH x;i/*> 
«<Z)^7U-;i/XJU*>R»fl:» ^>^;>y/y 
K> t7h + />^7^h', 7>h7 + ;>y7yK, 
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vF - 5 -7JU*>K^nU K£2, 3. 4- MJ h H 
p * > ^ > */ 7 x y > <h co^± u < x x T^Hfc 

t7h*;>-l, 2-y7yK-4-XM> 
l*PUKt2, 4, 4' ->Ut'h'D^M>77x 

er t-yfJk 9-7>h7t>M*>Kter t* 




70 



*-7 3Uk 9-7>h7t>*W>iter t-^h 
*5//9\;k 9-7>h7t>AM>iter l-x 
K*^X^;k 9 — 7> h7*l!>^>lW>82 — I e r 
l-fh7k KD fcf^xjk* 9 -7> h^-tr:>#;u#> 
82-ler t-fh7kKD77-^^*tf5Ci 

[0 1 8 8] 
Hfc5 0] 



^/ (R63)q 
^ -[(R 64 )jCOOR 65 j H 



(Dl) 



(R 62 )e 




M^Jj— [(R 84 ) J COOR 65 j H 



*>L<te#i&«07J!/*;Ug, Bm*^u<^®«<^ 
%o e,' f\ Gii^n^nox^i -9<t>&&/ u\ti 

- 1 0 <DIEcD^Sc-e, ^OE + F + G + H^ 10 

[0 18 9] ±&!%ftmi&i&m<Dm&mte: <-zmm 

1 0 OfiMSBKfcfUTO-l 0Bfig&> <fc0ff^L<ti 

0. 5-1 ofiflgB> stc»^u<«i-5aaaT* 

[0 19 0] (1) TS^n^^M^ 

[0 1 9 1] JftfflE&ffiiigffiOSffi (Si, S i 0 2 , 
S i N,i ; S i ON; T i N, WSi, BPSG, SO 
G, W«£S*lftitJgi^) ±fcxtf>n-K d-;io- 
K 7D-3-h, T^y^n-K xyU-n-K 

0. 1-2. OtfmtftftiiCMU *yh^U- 
N±T6 0-1 5 0t, 1-1 0#WJ, #SL<tt8 0 
-12 or, l-5»f B iy'J^-^t§ 9 mft 50 



(D2) : 



L<te3 0 0 nfflHTO«*»ttTB»it-B/^-> 

0mJ/cm 2 @S> ff*l;<litO-10 0mJ/c 

y^U- h±T6 0- 1 5 Ot, 1-5»M,- »*L<tt 
8 0-12 Ot, l-3»WxHx^X#-yt^» 
^ (PEB) -TS. ? ■' ' : 

[019 2] JJtc; 0. l-5%,EF£L<te2-3% 
7 1 K^/5 1 ;i/7>^X'j7At KD*S>K (TttAH)'* 

wt'o: 5 ~ 25*rm. aar (d i P > vtF* 

(puddle) S, X^k- (spray) gfO# 

HOtt'b2 5 4-1 4 6 nmOa!Rm «^», X 

Hft'JtlBRtXTIR^6^n*«dtt, @W^^-*>^ 
[0 19 3] 

[0 194] ' [^11] fc'X (4-hFD^->7x- 
4-tFD + yft7x;-jH26g (1. 0^;W 

tTkBtffc^MJ^^ o g (l. o^M £x*/-;u 
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5 0 0 gt:i?§JS?2i±, 6 OTCfciMLfc. *BflS*MJ 
«>A<0*««:fltBLfc«, y^DD^^>60g (0. 
7^) £nSTLfc 0 ^-nu/\*x-e6 0-7 QV,\zbnm 
U 3U#MjRjsK*fTV^ frflJf£, 7*5 0 0 g£flnA, 
/7DP^r?>300 gTttdilifts*X|3|»0jBi,fc # ft 

[0195] [&*spi)2] ex (4-^^^x;u*-;p 

•frjsKpy 1 OfcfX (4-tKn*x7xz^t) pc^> 
ft^s^2 3g (o. i^e;w &7-b H>2 0 0 giCjg 
«U J^&# U OA 3 5 g (0. 2 5^;U) £;<*>X 
Wz;^D"JH2 8g (0. 2 4t;W £jta;t, 7 0 
t^t-f ;UAX±TilB&£i*\ 4K?MOJ»J«4fTofc. 

&«ifi£ttj®, Mfcd©Jfc«fc*7"fe h>5 0 

on **>l 5 O'gfeBiS* tK 1 0 0 

»ffi^ri3 8 g «c:nw±<Dmssi$:fTt)-r> *©a*i: 
[0 19 6] [fr^0»!3] ex ;. ; (4-^^x;i/*-;u 

^J*« 2 CO ex >(4 - ;* ^J|/X>*- ^sM^i^x - ;u 
^^XOa»Btt3 8.g (0.,0)9 7tW £x 
*/-;P7 0 0 gStfM5pgC**,(»«) S*, 
M^^bT^^^^^K^-h'JOA-TKft^S. 3g 

(o.oi ftjpAT^< ;i^y^T6 OT:fcft]fflL 

fzo 3 5*«llKfc**7jC4 9 g (0. StJW ^7 0*C 

*3 0 0.g.t?J6#U Bfttt«?f»fc. iRi4 0g OR* 
8 3%),, 

[0 19 7] [ftjft{M4] ex (4-*^;kxJU*x;i, 

^/*0iJ3<E>ex (4-^^XJl/fc^y7xr:^ 
X;i/*x;i,) *^>9. 7g (0. 0 2€JM ^y^D 
n**>9 7 gfcfttts-frft. MlNl/ftaT MUX 
>^W-iH$^ K 4. 6 g (0. 0 3.*;!/). £flnA 
fc. fi»T««5bft*t6, DBU. (1,. 8-^7-tf 

[5. 4. 0] -7-^>T f -tr» 5. ;9g (0. 
0 3,^^) £Jjp*_, 5MC0. 2Nl8*i§i,15p 
g$iOATK^»ltLfco ^«g*»jS^. s SJC#«tS 

€:7j< i o o g *fflv»T*»ufc. mmmzmmh, n$ 

^OD^» fcTtfllSrfT^ #&n£i*ttWfc^ 
*U>4 0 g*A*lTKMWbSfr^ Mti8Stf«K«;* 
Z'rt-otz* ffim&1£&:iR&3. 0g 0R*2 9X). 
[0 19 8] ftSnfcfcfX (4-^jUXJl/*:^:** 



if? 



* (NMR) , SWUHKX*** Ml/ ( I R) ■ . 
( 1 H-NMR : CDC U) 



Ut5 1] 




>0-S0 2 -CH 3 



3.: 
8. 



( 1 ) Ha 

(2) Hb 

(3) He 
( I R : cm ') 

0 7, 1 3 7 1, 
,5 1, 1 0 8 3, 
(7C*»«r*tCi- 6 H M N2 0 
C 3 5. 3 H 2. 



2 6 - -SS 6 H 

4 9-7. 5 2 -fiJB 4H 
7 0-8. 10 "Mm 4H 
2117, 158 9, 1486, 14 
1353, 1205, 1184, 11 
977, 87 5, 852 
i S< : %) 
8 N 5 . 5 
: *jmtVc3 5. 1 H2. 9 N5. 4 
20 [04 9 9] (4- (4* - 

6(l»L©tfX (4-.t Kn*^7xZMt) 
a*SSS^23g (0. $xh7t:HP77>l 
0 0 gfcjgtfU 7KBtfb±MJ£A8. 8 g, (0. 2 2 
^7K4 0 g *»±.T»fflL&.-:.p-7 HI" 

x>x;u*x;u^n ij F4 2g; (o. 2 a^w .^io 

;**>2 0 0 g£DnA, £<Z>W«SH£tK1 0 O.gtfWc^ 
30 Lfc. #ttt«£«JE*tBU »&ttfc»«E*->U*#;l> 

OR* 6 3%) o 

[0 2 0 0] [#AM6] t*X (4- (4 f -*7-)Uy 
x=;jpa**x;P:**S0 7xx;ux;i/*x;u) 

^««5otfx (4- (4* -^^7.xz;m;^^ 

7xx;i^:*) ;**>7. 8g (0. 0 14 
*M i^>yX7>fith l J')A2 7KfO.#J 0 . 5g 

(o.. t ooi 5^;w tx^y— ;hi 2 o g tmm2 o 
4^ gte»«*-ar, ;wut6 ois^jSDHUfc. 3.5% 

l»ft***17g (0. 17^1/) £7 0t£jS*-ft 
^fiSTifiTl, JEK6 0t;T3l*IBH»tf*frofc. 3& 

2 0 g-ejJfeft-fSCtJCfcD B««Sr»fc. iRM8. 2 
g (iR$9 5%) o 

[0 2 0 1] [*dE«7] t:X (4- (4 f -^^;W7 
-&JBR«6 0)lfX (4- (4 f -/WxZJl/XJl/*- 

5^ ;!/^+^) 7x— ji/x;u*n;w . **>7. 2g (o. 
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o i i=EM *^dd^>i 5 5gi:»S^L 

(0. 0 1 7*:M SiDAfc. SfflT«#L,&j&*6, D 
BU2. 7g (0. 0 14^) *fln*, 5ft'&\Z0. 

2n&m*®wh o o g*im7LX&fo&±LfZo &mm 
*f«B£»*su #e)tifcsiiog$yu*yM7 

»6*lfc»«*>K:^**>4 0gtAnTafJlflS* 
2. 1 g (4XJP2 8%) o 

to 2 o 2] ^enfctfx (tfx (4- u' -j*^ 

^/^^>0©IS^*®X^^ h;U (NMR) ,- *^©1R 
(I R) , 7C«»*f(D^^J^TtC^-ro 
( 1 H-NMR : CDC Is) .. 
[ft 5 2Jm 



50 



H-C 
I 

H 



Hb He 




so 2 -o 




— o-so 2 — Q^-CH 3 



(1) Ha 2. 4 7 

( 2 ) H b 7.19-7.23 Z 

(3) He 7. 7 3-7. 7 6 - 

(4) Fid 7.3 5-7.3 8 Z 

(5) He 7. 93-7. 96 . Z 
(I R : cm- ■) 2 1 0 8, 2 1 0 6, 

87, 1377, 1375, 1361, 

0 3,1 1 7 6, 1 1 5 1, 1 0 9 1, 

1 6, 9 9 1,8 6 4 
(7C*##TffiC27H 2 2N 2 0,oS., : %) 

Wm& C48. 9 H3. 4 N4. 
Hfflffl C 4 8 . 8 H 3 . 5 N4. 
[0 2 0 3] [-&JG80IJ8] fc*X (4- 



S3* 

mm 
mm 



6H 
4H 
4H 
4H 
4H 



1 5 8 6, 
1 2 9 6, 
1 0 8 3, 



2 
0 

(n -7^)l7s)V 



2, 3, 4£H*fc*rt*fr-3&. 
[0 2 0 4] [£-$#19] fcf* (4- (^>if>X;i/* 
XJM-=^» 7x^XJl/*^^) i?7V*&><D&l& 
IKPfcfX (4-tFD*y7x^t) 
JSJIHV p-hJH>7MCJl/JDUH©ft 



[0 2 0 5] fegM 1 0] S/^O-N+S/;^* (4- 
4-tFD + W7xy-JH2..6g (O.-l-t 

;w t*«ft:^hU9A4. o g (o. i*;w £x* 
/-JHoog(:»»$t, 7 o x:\zlmMLxmmisi*: 

ft. £<0*ttfcftfclB*6©#ffi (*BttftJR2, 3 5 
4, 2 3 0f) t'>^PA4 ; t>?t-MMA7Jl' 

*->^;i/7^ H16. 5g (0. l^W.ftlTU 

7K5 0 g$:JjnA, :o»«i:^dp : w>i oo.g* 

m ^Tttm«rf *-iiifT o fc.,,^tftB*»Hifitt its 

[0 2 0 6] [tffltfllll] ->^P^\^'>;U^^ (4- 

^WIlOOy^D^ym (4-hFD + *>7x 
;* 2 6 g *T-fe h>3 0 0 gl: 

**PU KKAU'JA2 1g (0. 15^) 
ifl ^*^*?D.UH1 3g (0. ll^JI/) £.}JDAT* 

-f;i//tx : T 7 o.tHciqa&U 3Efc»J*fc4B»lMf?t>fc. 

5 0gT*#lfc. fcffi<h*«£«JE««tU SS«^ 
^DD^*>300 gTSflfU 7X5 0 gTffi^Lfeo 
?SK#«»£«m««U i^«M3 0gj#fc. 

[0 2 0 7] [-&J5KW1 2] D/\^i/JUX;l/^-;i/ 

(4-/^>xM^t+y7x-;^;i/$rjW ;* 

30 ^J5£#J1 1 <0>>9U'\1rzs)Vtt (4 - * $ 

14 i^+'>7xZj^t) /^>OiiWll3 0g$X^ 

12 ;-^2 0 0 g £g*8? 2 0 g * >^X^> 

10 B^MJ5A2 7K»tt3. 5 g (0. 0 l^E;i/) SrSPA 

feo £o^ifc£7 ortciinfiU 3 5%il^b7K9S7k6 

8g (0. 7^e;U) * 7-5r&jB*.&l>«fc<5K:«TL 

JRS3 3 g (iR^8 3%) o 
[0 2 0 8] [&WI13] W\*ris)V7s)V*~)V 

40 (4-^^>x;i/^xju^^->7xxji/x;i/^x;i/) 

(0. 0 2 5 ^W Sj;*PD^?>150gl:»«* 
•ft, p- HUX>x;U*x^7> ? F4. 6g (0. 0 3 
*M *iw*fc. *»TS»Lft*«6DBU4. 9g 

(o. 0 2 5t;w £2jn;t, io»fti:o. 2Mmmm 

1 0 0 gfciDSlEJffJhSrffo*:. *T*8Jf£# 
tt& 3Efc*«JB**l 0 0 g^ffl^T^Lfco *T«S 
50 B£S«gU #6tl&J8Htl 3 g fcv'U 
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dvH (JgffcHiK : v£dd*^» fcTttHSfr^ f# 
»Bfttf«JEE<£j**fTofc. j»HfijgS:«a4. Og 

(1R^3 8%) o 

[0 2 0 9] %%ntzi'>7U'\*is)V7,)V*-)V (4- 

?><Dmmf^#mxn7 t)u (nmr) , #*mrjrx^ 

* ( I R) V 7C*#«©«**«T. 
(1H-NMR : CDG h/ppm) 
[flS5 3] ■; • ; 

H 




(1) Ha 3. 26 

(2) Hb 7.4 9-7.5 2 

(3) He 8.7 0-8.10 

(4) Hd 3. 4 0-3. 5 1 

(5) He 1.12-2. 23 



—mm 6 h 
mm 4H 

n*jT 4H • 

1H 

^Slg 1 OH 



OR: cm ') 2109, 2106, 1 585, 14 
8 7,1 3 7 6,1 3 7 5,1 3 6 0, 1 2 9 6, 1 2 

0 3, 1 1 7 7 , 1 1 5 3 ;' 1 0 9 1 , 1 0 8 4 , 1 0 

1 6,9 9 1/ 8 6 4 • ; 
(S*»4ff«CnHnNi'OT S 3 : %) ; 

SSfrffi C39. 8 H4. 3 N6. 6 - 
*$mm C 3 9 . 6 H4. 5 N 6 . 4 
[0 2 10] [£J5£0IJ 1 4 ] (4-;*^>X^*x;l/* 

1 OO^DD^^Jl-v^D^^r^l/X^^Y K<D 
£*afc«STK*tt&i*0y l 0, 11, 12, I3i 

[0 2 11] «T. t^JitTl/yX htt 

S&#A : #U p-tHn*^fU>C*MS 1 - 
X h*$/X?JP*l 5^e;U%, ter l-yh + ^Jl/ 
tfxjUS 1 S^zfrX-J-oUm Lit. iif^^fl 1 
2,0 0 0CDS£#« 

fi£#B : #U p-t Kn*->X?U><a*ttS* 1 - 
Xh^^I^SlOtM, ter t-^h + yjjjl. 

*x;u« 1 5^;u%^«fiSL£, 
1,00 oos-£#o 



fi-&#C : tRij p-h Ka + xX^U>(7)7KS?a^ 1 - 

i, ooo(Di&ft 

/t > 5>*-;u5> ffx^x-f;i/t 3 bfc; 'S 

S¥J^»^a 13, ooo c^a&flso 
S£#E : #U p-t KDt^^>o*8Sft l - 
70 X K+ ^X^S 3 0 ^EJ^ilLfc^ li?^^? S 

12, ooo (vm&fco 

M&ftF : #U p- t Kn*vX^l>><?)7jcKS£ 1 i - 
Xh + yX^SlO^M, ter t 1 ^^^^^ 
#x;ug 1 0^rJl/%cTO«®L, JEfc-l/- 2 -7 p n/^> 

^*-;p>* tf-;i/x-f^t 3 ^juxmmvfz. mmw 
^=Fm i5, ooo 

m&fcG : TpU p-t HP + ^fl/>0*Sas 1 - 
Xh^yifjl/ll 5^;U%V't e r t - 
#x;us lo ^;jk*tfo««U- 3Ete l , 2 -y an> 
^ ^*^)i^h:x;!/x-x;^ SS¥ 
13, ooo ^l'^* 0 
Ha* ffcH : p-t Fo+xXfUVt 1 -X h*^^ 

(*;Vtb) 7 ;o': 3 o , Mizm&^^m 11,0 
o o 

H^ttl : p-t: Fn^->X^U>i: 1 -xh + yy^ 

(*;Ht) #6 ; 5 : 3 5, 3lfcfifi¥*S#^a 1 4, 0 

0 < 

a^^OfiSV^^ S 12, 000 (Dl^ e 
fi^ftK : p-t Ko^y^f l/>i: l -ih + y/i/ 

(^;Ht) #7 0 : 3 0, SCp-t'Ho^y^fl/> 

3, 0 0 0©m 

tt^^L : p-t KD + '>X^U->, 

□ ^>f;M^^Ul/-h, p-lert-yh*yX 

30:10, Mi:li¥^fll 2, 0 0 0Ol§ 

l^Mip-tFD + y^f^X 1 -Ih + x^ 
D^^M^J'JIz-h, p-tert-^h*y* 

(^E;i/J£) #7 0:2 0: 1 0, HKp- t KD + y^ 
fl/>07x;-;Mt*»*Sl, 2-7'P/Oyt- 

;i/^tfx;i,x-^;UTi^;u%Sjnabfe, SS^JStt^ 

Si 2, 0 0 O^fi^fro 
50 S£#N :#Up-t KD*$/X3 L U><B*«S«:7"te: 
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fJH8^l/%T§SLfc, S§¥*3#^ii8, 000 

PAG 1 : t'X (4 

;u) i?7*/**> .4 tD.fc&m 

PAG 2 :bfX (4- (n -7^)17, )V*-)V**ri/) 

$3) - • ' ~ 
PAG 3 : p - h)V±>7,)Vi£>n (4-ler I - 7\ 
h+i/7xzjw i^xxju^l/TfrxOA 

PAG 4 : 1-0 -j]>7j-7,)V*>m (4-ler t 10 
PAG5:fcfX ( t e r I -7f )VX)lfc-)V) V7:J 
PAG 6 : tfX (S/^a^+S/;^**-^) ^7*/* 

! . . , 

PAG7 :t'X (4 — tl • -Xh + y-X h*v) -7 

PAG 8 r>J DA^>HW^h7xiHB 

x;l^7\/;**> ; ^: • : 2 

PAG 9 : ..(2l. 4:-?/f*7i?H**^. i& 
JU) y7^^> ; :, 

UffiMA : 1, 3!r5-,f-fh7^ h^v^^^U j 



}g®E&lt8lA : tfX (4- (2' -^h^t KP^- 
j^y)7i-W.>?> '...' : 
ffl£ttft£«JA : K.U n-7*)V7=L> . 
£»ttffc*»B : MJX (2-*h*5>X^) 7*> 
««®l^«#A:i4, 4-tfX.(4 f -tHD^7i 

WiiflSttffllA : FC-4 3 0 (tt£3M&S) 
^SfStt^JB : 1*— 7D>S -3 8 1 Uli$m±K) 
**V*8ft«»JA:9. 10-y^^7>h7t> 

ig#]A : 7d eu^Ua-JM^x-x^T-ii^- 

h 

[0 2 12] i^n^l/yXhPf^O. 2wmOf7 

3 — >£xA — ±'V*fcr>3 — 5^ >£fU 0. 6jum 

t(D*'>h7 r l/-hT9 0»m / <-^Uc. SIC X* 
yTlz-tf-Xf^/t- (X3>tt, NSR 2 0 0 5 E 
XNA=0. 5) Srffi^TBftU 1 1 0»IB 
# (PEB: postexposure bak 
e) SJSU 2. 3 8 %<Dr- h 5 *?)17 At 



84 



x&^mmm 1-23, 1; - 4 ) . *> l < \**xm 

[0:2.1 3] .#6nfcU^K/t^->4^:<DJ;'5(C» 

l/y7 K/t^^>W«J5rft : 0. 1 2 4 m<D? <i > 7 > 
KXH-Xo TV7<h# 1 : 1 Tfl»'l(V***JI 
feMpMEft. (fflS : Eo p) ; t It J YogftftK* 

mftmifmw&. 2 iNfmc?»«»PEB ip o s t 

e xiqsuVe : b a k e) £frV\ j»S?<*#Ste 

PEDgjittts^i;xh/t^->»aiss$s4 

" [0'2 1 4"i >]fffifiBin^Wflfi3Ertt :. I'vX h« 

, *K«»fX. ^WC'xii if & 

qo: 6 urn) iz^VTro?: sxjart 

■ft-cjNdf ufc. -sfettss 1 0 0 0 w;-vt-^^ ^;i/^7 

^>i>- CJ^>aSl, KL-2 0A) TI/^hB« 
l.m ftp tc-g 0 . 3 id" rhJ&i ii^JK^ife^ 5 mzx 

S- 7 2 8 0 H) *fflV^T4«l»rL, IOOWm 

2 2 0) «ffl^Tfl»L, 0. 2 0/zmHJ:©»«^8 
O^^xA-iinOOTOTtgff, 10 1f@J^± 
15 0iHTmiiU 1 5 lf@R±T^ch^lBLx 

[0 2 15] 
[361] 
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laff B 










8Q 




























BO 














SaffC 
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Herl* H . . 
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80 








Sn1?J 




















80 




























80 




Hcaff L 








■*{ j 
















80 


Ip#H 




































.v. 
















PAG1 


2 




2 


2 


! 2 


2 


2 




2 




2 




PACE 




2 












2 




2 




o 


PAG3 


























PAG4 


I- 


I 


1 


1 1 


1 


1 


1 


1 










PAC5 








■ i 1 ' ;• 










1 


1 


1 


1 


PAG6 










' ■ : 1 






















.i. 




'•' 












































0. 126 


0.125 


0.125 


0. 126 


0.12S 


0.125 


0.125 


0.125 


0. 125 


0. 125 


0.125 


0. 126 






























1 


1 


• 1 


' 1 


' 1 


i i 


1 


1 


I 


1 


1 


1 






























0.25. 


0.25 


0.25 


0.25 , 


0.25 


0.25 


0.25 


0.25 


0.25 


0.25 


0.25 


0.25 




























«H4«WR»Ja 


























a 


230 


280 


280 


280 


280 


280 


280 


280 


280 


280 


280 


280 




105 


105 


105 


105 


105 


105 


105 


105 


105 


105 


105 


105 
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-13- 


mw\ 

14 


*3 
15 


16 ■ 


mm 

17 


13 


mm 

19 


*% 
-mm 

20 


mm 

21 


®3j 

mm 

22 


-mm 

-23— 


-mm 

24 




40 ..' 


40 
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' ' SO — 


50 
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1" \ 
































40 






20 


20 


10 


40 


40 


50 






































40 




LO 




10 
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40 ' ' * 
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• , . :'- 
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1p#H 
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PAG1 


2 




' 2 


1 " 




i 


2 


2 . 




2 


'2 V . 


2 


PAG2 




" 2 " 













- 


2 


. ... ^ 






PAG3 








- 1 - 


• 






1 








' 1 


PAG4 










1 


i 


1 




1 


2 


1 




PAGS 






1 




1 








1 








PAG6 


1 


. i . 




1-- 




i~ 


• 1 












Sti&U - ■ 








.... 


...... 


.... •. 










. — 


10 










2 


2 • 


... . . 















«Bttfa&«JA 


0. 126 


0.125 


. 6.125 






.o/ors 


0.125 


0.125 




0Tl2fil 


.6:125. 












P. 125. 


.0.125 


0.05 






. 0.125 






.0. 125 




1 


1 


1 






• 6. 5 ' 






1 




' -i""' 












1 


1 


■:o,s' 


1 


r ' " 




1 * 








0.25 


0.25 


0.25 






0.125 


0. 2S 


0.25 • 




0:25 


" : 0. 25 


0. 125 










0.25 


0.25 


0.125 






0.25 






0. 125 














1 • • 










N. 




?S#JA 


280 


230 


280 


388 


388 


388 


280 


280 


388 


388 


280 


280 


fcffjB 


105 


105 


105 








105 


105 






105 


105 



[0217] 30 [0218] 

[S3] [3E4] 











#3 






ffc«« 








1 


2 


3 


A 




SO 


SO 
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30 


PAG3 










PAG7 


2 








PAGS 




4 






PAG9 






2 
















1 










0. 125 




0. L25 












0. L25 




0. 25 




0.25 












0. 25 




288 


338 


383 


290 


£3JB 
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: i 1 : 




/>r ImK/SLV JU Illy, 




24 8#ffi^PED«Z) 
■*{6ft*tt(niii) 




&^mmm i i 


26 : 


0.19 . 




; -12 




#%35iS0iJ 2 . 


28 


0.21" 5 




'"'.9 f * 


* • . ■ V 




25 « 


0.18 ; 




-15 




#"%Mi4 ; 


' 23 ' : 


. o;i7 i " 




-20 






22 


0.17 




-25 






25 


0.20 




-14 


■ - 




: 25 


; 0.18 




►17 






: 26 


0.19 ; 




20 






; 26 


: 0.18 : 




18 


... — . 


#*#J|Jfe« L0 : 


29 .; 


LO.20.;. ji 


. : MJ&> 


10.. 




&%mMw U 


28 


, 0.19 




15 




#%**0»J 12 : 


30 


0.20 




- 15 




pnmi&m 13; 


26 


0.19 . 


;. 


, -16- 


• 1. 


#%*3S6^J 14 : 


26 


0.19 4 




■ - 12 




#%3H«« IB ' 


27 


0.20 




10 ........ 


- 


&mmfam 16 ; 


27 


0;19 


- -#yig T 


.-1 K- - - - 




&nmmw 17 


27 


: 0.20 : 




■'■ ■ - -ii5 




®mmmm is i 


23 


; 0.20 




- in 




^mmm 19; 


: 24 


. Q 2| — 




— 19- 




#%*S(B<JiJ 20 ; 


25 


TO^lT 


" r JE^r 









r 24 


: 0.20 T " 


mm: - 


r .8* " • 






"1 27 


; 0 .19" 


~: mm 


15 




# 28 f 


28 


0.19 


! mm 


13 


w^mmm 24: 


!2S 


» 0.25 ! 




-5 




&£simm 1 ; 


i SO; 


0.22 ' 




-30 | 




&mmm 2 
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